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(S3) Automatic testing of a plurality of smoking articles. 

(57) A flexible automatic test facility for measuring 
physical parameters or smoking articles and 
components of smoking articles, e.g., filter pori- 
tions is disclosed. The test facility includes a 
microprocessor based controller device 1000, 
means 300 for severing the filter portion from 
the article, a plurality of instruments 200, 600, 
700, 800, 850 for performing the desired meas- 
urements and a computer-controlled robot 503 
for gripping and maneuvering one cigarette at a 
time to one or more of the instruments or 
severing means to measure one or more physi- 
cal characteristics of each article or its compo- 
nents in accordance with software instructions. 
A hopper feeder 100 device containing a plurali- 
ty of sample sets in separate bins in an indexing 
mechanism may be provided for extended unat- 
tended operation. Each sample set is provided 
with a code and a database including the nomi- 
nal physical characteristics of the samples in 
the set and the test sequence for the cigarettes 
in the sample set. The test sequence and parat- 
meters for each article in each set are obtained 
from the database, and the controller instructs 
the robot to grip a fed cigarette and to advance 
that cigarette to one or more of the instruments 
for performing measurements processing sta- 
tion for severing filter in accordance with the 
predetermined sequence of measurements. At 
the conclusion of the samples in a given sample 
set, the next sample set is loaded, identified, 
and the process continues in accordance with 
the predetermined sequence for that sample 
set. 
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Background of the Invention 

This invention relates to an automatic test station for handling bundles of smoking articles and performing 
one or more of a plurality of physical measurements on individual smoking articles and components thereof. 

5 More particularly, this invention relates to an automatic test station having a plurality of measuring stations and 
a robotic device for maneuvering differently dimensioned smoking articles to one or more of the measuring sta- 
tions in a preselected sequence in an unattended mode. 

It is common practice to perform a sequence of one or more tests or measurements on commercial and 
experimental smoking articles and theircomponent parts following assembly. These measurements include the 

10 physical characteristics of the article and component parts (e.g., the filter) such as article pressure drop, ven- 
tilation, filter pressure drop, article circumference, article length, filter length, filter and tobacco weights, and 
paper permeability. A plurality of like smoking articles are subjected to tests that measure one or more of those 
specific properties. The test results may be used to evaluate the uniformity of the measured property or proper- 
ties from article to article within the plurality of like articles and to obtain statistical data regarding the charac- 

15 teristics of the like articles in that plurality of articles. In addition, multiple pluralities of like articles, wherein the 
articles in each plurality may be different, are typically subjected to the same series of tests under conditions 
that permit comparing the statistical characteristics of the different like articles. 

Tests may be performed both on the complete article and separately on components of a complete article. 
For example, the filter portion of a filter-tipped smoking article may be measured for pressure drop, circumfer- 

20 ence and size. This requires that the filter be severed from the smoking article. Any tobacco shreds that remain 
affixed to the filter are removed from the filter portion. 

In conventional testing, a series of conventional test insert ents are arranged in a work area. An operator 
manually places each smoking article, or its component, into each instrument and actuates the insert ent to 
conduct the desired measurement. The test result, i.e., the measured parameter is then displayed on the insert 

25 ent and the data are typically transmitted to a host computer for recordation in a database. The database is 
used for subsequent analysis and tabulation. To measure component parts, the operator must manually sever 
the component from the article, dispose of the remainder of the article (or save it for subsequent testing), and 
then insert the component into the proper instrument or instruments to acquire the desired measurements. For 
example, to conduct tests on the filter rod portion of a conventional cigarette, the filter rod is typically severed 

30 from the cigarette using a razor blade to cut through the tobacco portion, and any tobacco shreds remaining 
attached to the filter are removed by the operator using a small instrument or a finger. The cleaned or deshred- 
ded filter is then inserted into the measuring insert ents and the data acquired. 

One problem with this technique is that it requires an operator to be in attendance throughout the procedure. 
Tests on manually guided articles also may be subject to variations in how or where the smoking article is grip- 

35 ped and/or positioned during the measurement procedure. These variations are undesirable for obtaining accu- 
rate statistical data. 

Fidus-lnstrument Corporation, Richmond, Virginia, has available a product line underthe trade name Auto- 
matic Test Stations. The automatic test stations provide combinations of instruments for measuring one or more 
of weight, circumference/diameter, ventilation, pressure drop, and hardness. Model numbers CTS 500, CTS 

40 400, CTS 350, and CTS 300 are automatic test stations for testing only cigarettes. Model numbers FTS 400 
and FTS 300 are automatic test stations for testing only filter rod portions. The different numerical designations 
indicate that different combinations of instruments for performing various measurements are combined into a 
single CTS or FTS station. The measuring units are stacked on top of each other so that each article or filter 
rod to be tested is downwardly and sequentially indexed along an axis through the instruments. 

45 The automatic test stations are available in conjunction with a product under the trade name Automatic 

Hopper Loader, model number AHL 100, also available from Fidus Instrument Corp. The Automatic Hopper 
Loader device has a plurality of bins for receiving bundles of a plurality of smoking articles (or filter rods) that 
may be loaded with up to eighteen bundles of smoking articles (or filter rods) simultaneously. The commercial 
hopper device transfers the contents of one bin to a hopper area. The contents loaded in the hopper area are 

so then fed, one at a time, into either a CTS or FTS device, to which the hopper is mated. The bins are then indexed 
to bring the next bin into position for unloading into the hopper. The CTS and FTS automatic test station devices 
are capable of providing the results of the acquired test data to a master computerfor tabulation and recordation. 

One problem with these prior commercial devices is that they are not sufficiently flexible to alter the test 
sequence of individual samples among each bundle or from bundle to bundle. Rather, each model Automatic 

55 Test Station is configured with a sufficiently broad number of tests which are performed on each smoking article 
orfilterrodfed into the Station. Thus, unnecessary tests are performed. Also, if one insert ent module in a station 
becomes inoperative, the entire station becomes inoperative until that module can be repaired or replaced. 
Another problem with these prior devices is that they are not capable of performing tests on a selected 
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smoking article, followed by performing tests on a component of that smoking article, for example, the filter rod 
portion. Rather, a second Automatic Test Station of the FTS series must be obtained, in addition to a CTS series 
station, and an operator must manually sever the filter from the smoking articles measured by the CTS station 
and insert the severed filters into the FTS station for the filter measurements. 

5 It is known to use robotic devices having opposing members for grasping and maneuvering objects from 

one location to another for assembling structures and for preparation of samples, e.g., dilution or mixing of 
chemical materials, prior to introduction to an analytical instrument in an analytical laboratory. One such device 
is the MasterLab™ System available from Perkins-Elmer Corp., Norwalk, CT 06856. However, it is not known 
to use such devices for gripping and maneuvering a plurality of different smoking articles. One of the problems 

10 with such robotic systems is that they are not readily capable of grasping differently dimensioned crushable, 
nonresilient objects such as smokng articles without damaging at least some, if not all, of such articles. More 
particularly, such robotic devices typically do not have the ability to grasp securely a preselected range of dif- 
ferently dimensioned smoking articles without deforming at least some articles in the range. The use of force 
transducers to monitor the forces exerted to control gripping of the article has been considered. However, such 

15 transducers increase the cost and complexity of the device. Also, because such transducers monitor force, they 
do not detect whether the deformable article is securely gripped and not deformed or damaged. Thus, such 
force transducers are not likely to prevent the opposing members from damaging relatively fragile smoking arti- 
cles. 

Accordingly, there is a continuing need for automatic test stations that are flexible in operation and can be 
20 programmed to perform a desired series of tests of measurements. Further, there is a need for such automatic 
test station that can operate in an unattended mode. 

It has, therefore , been desired to provide an automated test station for obtaining one or more measure- 
ments on a smoking article selected from among a plurality of possible measurements. It is another object to 
provide a programmable automated test station for conducting different tests on different smoking articles in 
25 an unattended mode. It has also been desired to provide an automated test station that can conduct measure- 
ment tests on multiple sets of samples consecutively in an unattended mode. 

It has also been desired to provide an automatic test station that can perform a selected sequence of 
characterization measurements on a smoking article and on a component of that article. It has also been desired 
to provide a robotic device for gripping and maneuvering each smoking article and smoking article component. 
30 It has also been desired to provide an automated test station that can be instructed to conduct different 

test protocols on different samples within a sample set and on samples within different sample sets. 

It has also been desired to provide an automated test station that can conduct measurement tests using 
conventional measuring instruments with minimal modification. It has also been desired to provide a test station 
that can be manually operated when necessary or desirable. 
35 It has also been desired to provide an automated test station that can communicate with a computer device 

to receive information regarding the tests to be conducted and to transfer data for subsequent evaluation. 

Summary of the Invention 

40 In accordance with the present invention, a computer-controlled robotic automatic test station that meas- 

ures a selected number of a plurality of physical parameters of smoking articles and/or smoking article com- 
ponents in a selected sequence is provided. 

One aspect of the present invention is directed to an apparatus for measuring a physical characteristic of 
a plurality of smoking articles. One such apparatus comprises: 
45 means for gripping and releasing a smoking article; 

means for maneuvering a gripped smoking article within a range of motion; 

means for receiving one of said plurality of smoking articles at a first location within the range of motion; 
means for measuring a physical characteristic of a smoking article, the measuring means being at a sec- 
ond location within the range of motion; and 
so means for controlling the gripping and releasing means and the maneuvering means to grip the one 

smoking article at the first location and to maneuver the one smoking article to the measuring means so that 
the physical characteristic of the one smoking article can be measured. 

In one embodiment, the controlling means is a microprocessor which controls the gripping and releasing 
means to release the one smoking article at the measuring means so that the physical characteristic can be 
55 measured and to grip the one smoking article at the measuring means following the measurement. Preferably, 
the gripping and releasing means and the maneuvering means are a robot having a first member and a second 
member, the first and second members being movable in opposition for gripping therebetween a smoking arti- 
cle. 
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In a preferred embodiment of such an apparatus, the measuring means further comprises a first means 
for measuring a first physical characteristic of a smoking article located at the second location and a second 
means for measuring a second physical characteristic of a smoking article, the second measuring means being 
located at a third location within the range of motion, and wherein the controlling means controls the gripping 

5 and releasing means and the maneuvering means to grip the one smoking article at the first location and to 
maneuver the one smoking article to one of the first and second measuring means whereby one of the first and 
second physical characteristics can be measured. The controlling means preferably also controls the gripping 
and releasing means and the maneuvering means to maneuver the one smoking article from the one of the 
first and second measuring stations to the other of the first and second measuring means whereby the other 

10 of the first and second physical characteristics can be measured. 

In an alternate preferred embodiment of such an apparatus, the measuring means further comprises more 
than one means for measuring more than one selected physical characteristics of a smoking article wherein 
each said means is located at a different location within the range of motion and measures a different physical 
characteristic, said means being selected from among the group consisting of means for measuring circumfer- 

15 ence, means for measuring pressure drop and means for measuring length, and for filter-tipped smoking arti- 
cles, means for measuring ventilation, and wherein the controlling means controls the gripping and releasing 
means and the maneuvering means to maneuver the one smoking article to one or more of the measuring 
means. The controlling means preferably further comprises a means for providing a test sequence identifying 
one or more physical characteristics of the one smoking article to be measured, wherein the controlling means 

20 is responsive to the test sequence and controls the gripping and releasing means and the maneuvering means 
to maneuver the gripped one smoking article to one or more of the measuring means so that the one or more 
identified physical characteristics can be measured. In a preferred embodiment, the test sequence identifies 
the order in which the measurements of the one smoking article are to be made, and more preferably the order 
in which the measurements of each smoking article in the plurality of smoking articles are to be made. 

25 Another aspect of the present invention is directed toward an apparatus for measuring a physical charac- 

teristic of a component of a plurality of smoking articles. One such apparatus includes: 
means for gripping and releasing a smoking article; 
means for maneuvering a gripped smoking article within a range of motion; 

means for receiving one of said plurality of smoking articles at a first location within the range of motion; 
30 means for severing the component of the smoking article from the smoking article, the severing means 

being located at a second location within the range of motion; 

means for measuring a physical characteristic of a smoking article component, the measuring means 
being at a third location within the range of motion; and 

means for controlling the gripping and releasing means and the maneuvering means to grip the one 
35 smoking article at the first location and maneuver the one smoking article to the severing means, and to man- 
euver the one smoking article component to the measuring means so that the physical characteristic of the one 
smoking article component can be measured. 

In one embodiment, the controlling means is a microprocessor which controls the gripping and releasing 
means to grip the one smoking article by its component, release the one smoking article component at the 
40 measuring means so that the physical characteristic of the one smoking article component can be measured, 
and grip the one smoking article component at the first measuring means following the measurement. Prefer- 
ably, the gripping and releasing means and the maneuvering means are a robot having a first member and a 
second member, the first and second members being movable in opposition for gripping therebetween a smok- 
ing article. 

45 In a preferred embodiment of such an apparatus, the measuring means comprises a first measuring means 

for measuring a first physical characteristic of a smoking article component located at the third location and a 
second means for measuring a second physical characteristic of a smoking article component, the second 
measuring means being located at a fourth location within the range of motion, and wherein the controlling 
means controls the gripping and releasing means and the maneuvering means to grip and maneuver the one 

so smoking article component to one of the first and second measuring means whereby one of the first and second 
physical characteristics can be measured. The controlling means preferably controls the gripping and releasing 
means and the maneuvering means to maneuver the one smoking article component from the one of the first 
and second measuring stations to the other of the first and second measuring means whereby the other of the 
first and second physical characteristics of the smoking article component can be measured. The first and sec- 

55 ond measuring means are preferably selected from among the group consisting of means for measuring ven- 
tilation, means for measuring pressure drop, and means for measuring length. 

In an alternate preferred embodiment of such an apparatus, the measuring means further comprises a first 
means for measuring a first physical characteristic of a smoking article component and a second means for 
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measuring a second physical characteristic of a smoking article, the second measuring means being at a fourth 
location within the range of motion, wherein the controlling means controls the gripping and releasing means 
and the maneuvering means to grip the one smoking article at the first location, to maneuver the one smoking 
article to the second measuring means so that the first physical characteristic of the one smoking article can 

5 be measured, and then to the severing means, thereby to sever the component, and to maneuver the one smok- 
ing article component to the first measuring means so that the first physical characteristic of the one smoking 
article component can be measured. 

Alternately, the first measuring means further comprises more than one means for measuring more than 
one physical characteristic of a smoking article component at more than one location in the range of motion, 

10 the second measuring means further comprises more than one means for measuring more than one physical 
characteristic of a smoking article located at more than one location in the range of motion, and the controlling 
means further comprises a means for providing a test sequence identifying one or more physical characteristics 
of the one smoking article and one or more physical characteristics of the one smoking article component to 
be measured, wherein the controlling means is responsive to the provided test sequence and controls the grip- 

15 ping and releasing means and the maneuvering means to maneuver the gripped one smoking article to one or 
more of the second measuring means, and the severing means, and one or more of the first measuring means 
so that the one or more identified physical characteristics of the smoking article and the smoking article com- 
ponent can be measured. The test sequence may identify the order in which the measurements of the one smok- 
ing article component are to be made and more preferably the order in which the measurements of each 

20 smoking article component of the plurality of smoking article are to be made. The physical characteristics of a 
smoking article are obtained prior to the physical characteristics of a smoking article component. 

In one embodiment, the apparatus includes a second means for receiving a smoking article at a fifth location 
within the range of motion wherein the microprocessor means controls the gripping and releasing means and 
the maneuvering means to release the one smoking article onto the second receiving means and then to grip 

25 the smoking article by its component on the second receiving means, to maneuver the one smoking article to 
the severing means, and to grip the one smoking article component during the severing process. Preferably, 
each smoking article component is a filter rod of a cigarette and the apparatus further comprises a means for 
deshredding the severed filter component of a cigarette, wherein the microprocessor means controls the grip- 
ping and releasing means and the maneuvering means to maneuver a severed filter to the deshredding means 

30 following the severing operation. 

Another aspect of the present invention is directed toward a method for measuring a physical characteristic 
of a plurality of smoking articles at a test station having a means for gripping and releasing a smoking article, 
means for maneuvering a gripped smoking article within a range of motion, means for receiving one of said 
plurality of smoking articles at a first location within the range of motion, means for measuring a physical charac- 

35 teristic of a smoking article, the measuring means being at a second location within the range of motion; and 
microprocessor means for controlling the gripping and releasing means and the maneuvering means. One such 
method comprises the steps of providing a plurality of smoking articles; 
feeding one fed smoking article to the receiving means; 
gripping the one smoking article at the receiving means; 

40 maneuvering the gripped one smoking article to the measuring means; aid 

measuring the physical characteristic of the one smoking article. 
In an alternate embodiment the method includes releasing the one smoking article at the measuring meals 
so that the physical characteristic can be measured aid gripping the one smoking article at the first measuring 
meals following the measurement. 

45 Preferably, the gripping aid releasing meals aid the maneuvering meals are a robot having a first member 

aid a second member movable in opposition, and gripping aid releasing the one smoking article further com- 
prises moving the first aid second members together for gripping a smoking article and moving the first and 
second members apart to release the smoking article. 

In yet another embodiment, wherein the test station includes more than one means for measuring more 

so than one selected physical characteristics of a smoking article and each said means is located at a different 
location within the range of motion, said means being selected from among the group consisting of means for 
measuring circumference, means for measuring pressure drop and means for measuring length, the method 
further comprises the steps of: 

providing a test sequence identifying one or more physical characteristics of the one smoking article to 

55 be measured; 

gripping and maneuvering the one smoking article to one or more of the measuring means in response 
to the provided test sequence so that the one or more identified physical characteristics can be measured. Pref- 
erably, providing the test sequence further comprises identifying the order in which the measurements of the 
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one smoking article are to be made, and more preferably, identifying the order in which the measurements of 
each smoking article in the plurality of smoking articles are to be made. 

Another aspect of the present invention is directed towards a method for measuring a physical characteri- 
stic of a component of a plurality of smoking articles in a test station having means for gripping and releasing 
5 a smoking article, means for maneuvering a gripped smoking article within a range of motion, means for receiv- 
ing one of said plurality of smoking articles at a first location within the range of motion, means for severing the 
component of a smoking article from the smoking article, the severing means being located at a second location 
within the range of motion, means for measuring a physical characteristic of a smoking article component, the 
measuring means being at a third location within the range of motion, and microprocessor means for controlling 
10 the gripping and releasing means and the maneuvering means. One such method comprises: 
providing a plurality of smoking articles; 
feeding one smoking article to the receiving means; 
gripping the one fed smoking article by its component; 
maneuvering the gripped smoking article to the severing means; 
15 severing the one smoking article component from the one smoking article; 

maneuvering the one smoking article component to the measuring means; and 
measuring the physical characteristic of the one smoking article component. 
Optionally, the method further comprises releasing the smoking article component at the measuring means 
so that the physical characteristic of the one smoking article component can be measured and gripping the one 
20 smoking article component at the measuring means following the measurement. 

Preferably, the gripping and releasing means and the maneuvering means are a robot having a first member 
and a second members movable in opposition and the step of gripping the one smoking article or one smoking 
article component further comprises moving the first and second members together and the step of releasing 
the one smoking article component further comprises moving the first and second members apart. 
25 In one preferred embodiment, the measuring means further comprises one or more means for measuring 

one or more physical characteristics of a smoking article component selected from among the group consisting 
of means for measuring ventilation, means for measuring pressure drop and means for measuring length, and 
one or more means for measuring one or more physical characteristics of a smoking article, each measuring 
means being located at a different location within the range of motion, wherein the method further comprises: 
30 providing a test sequence identifying one or more of the physical characteristics of the one smoking arti- 

cle and the one smoking article component to be measured; 

gripping and releasing and maneuvering the one smoking article to one or more of the measuring means 
and the severing station in response to the identified sequence so that the one or more of the identified physical 
characteristics of the one smoking article and the one smoking article component can be measured. 
35 Preferably, providing the test sequence further comprises identifying the order in which the measurements 

of the one smoking article and the one smoking article component are to be made, and more preferably the 
order in which the measurements of each smoking article and smoking article component of the plurality of 
smoking articles are to be made. 

In one preferred embodiment, the test station includes a second means for receiving a smoking article at 
40 a fourth location within the range of motion and the step of maneuvering the gripped one smoking article to the 
severing means further comprises: 

maneuvering the gripped article to the second receiving means, 
releasing the one smoking article on the second receiving means; 

gripping the one smoking article component while the article is on the second receiving means; and 
45 maneuvering the one smoking article to the severing means so that the gripping means grips the one 

smoking article component during the severing process. 

Preferably, the smoking article and its component further comprise a tobacco-containing cigarette and a 
filter tip and the method further comprises: 

maneuvering the gripped filter severed from the cigarette to a means for desh redding the filter of any 
so tobacco prior to measuring the physical characteristic of the filter, the deshredding means being at a fifth loca- 
tion in the range of motion. 

In one aspect, the invention concerns providing a robot, a system microprocessor controller, a selected 
number of misting laboratory measuring instruments, and a smoking article severing station. The microproces- 
sor device controls the robot, instruments, and severing station so that each article or component to be tested 
55 is maneuvered through a predetermined sequence of tests. A hopper feeder device may be provided so that 
several sets of samples can be loaded at one time into separate bins in that device whereby each sample set 
is identified with a code and the physical parameters of the samples in each set are enumerated and assigned 
to that code. In addition, the sequence of the tests to be run on the samples in the set and which tests are to 
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be run on which samples are established in a database that is associated with the code. Thus, when a bin of 
samples is to be processed, the code is read and the appropriate database parameters are incorporated into 
the instructions to the robot so that samples are properly maneuvered into the proper position for conducting 
the selected measurements to be performed in the selected sequence. 

5 In operation, the system controller instructs the hopper-feeder to unload one hopper-bin containing a 

sample set into a feeder device and to feed one article from that set at a time. The system controller reads the 
code associated with that bin and sample set and adjusts the instructions to be delivered to the robot to account 
for the parameters of the samples to be measured and the tests sequence to be conducted. The system con- 
troller then instructs the robot to grip an article and place it into the selected test instruments in the selected 

10 sequence, to obtain the test results and data, optionally to print the data, and preferably to transmit the acquired 
data to a host computer for further processing. The system controller counts the number of samples processed 
and advances the hopper feeder to unload another sample set for the next test sequence. 

Advantageously, in the present invention, a flexible automatic test station is provided which can increase 
overall productivity by allowing the system operator to perform other duties or tests that are not susceptible to 

15 robotic controlled performance while the test station is processing multiple sample sets. These duties also could 
include reviewing test data and loading additional sample sets into the station. Also, a station in accordance 
with the present invention can be operated in an unattended mode, and thus can conduct tests after regular 
work hours to accommodate peak work loads without requiring training of additional operators to conduct the 
tests manually. In addition, because the test station uses conventional instruments, those instruments can be 

20 manually used when the automatic feature of the test station is not being used. Another advantage to the flexible 
test station of the present invention is that it can be modified as needed by the addition or deletion of various 
measuring instruments (modified for remote microprocessor control). Yet another advantage is that if one instru- 
ment becomes inoperative, the test station may stop operation and alert an attending operator or, if unattended, 
skip the inoperative instrument and continue to perform the other tests on the samples in the sample sets. 

25 

Brief Description of the Drawings 

Further features of the invention, its nature and various advantages will be more apparent from the accom- 
panying drawings and the following detailed description of the invention, in which like reference numerals refer 
30 to like elements, and in which: 

FIG. 1 is a schematic top plan view of the present invention; 

FIG. 2 is front view of the hopper feeder and length measuring station of FIG. 1; 

FIG. 3 is a side view taken along line 3-3 of FIG. 1 ; 

FIG. 4 is a top view taken along line 4-4 of FIG. 2; 
35 FIG. 5 is a side sectional view taken along line 5-5 of FIG. 2; 

FIG. 6 is a representative view of one embodiment of the field of view of the length measuring station; 

FIG. 7 is a representative view of a second embodiment of the field of view of the length measuring station; 

FIG. 8 is a front sectional view of severing station 300 of FIG. 1 ; 

FIG. 9 is a side view taken along line 9-9 of FIG. 8; 
40 FIG. 10 is a partial sectional view of the deshredding station of FIG. 1 ; 

FIG. 1 1 is a side view of the deshredder tool of FIG. 1; 

FIG. 12 is an end view taken along line 12-12 of FIG. 11 

FIG. 1 3 is a front plan view of the gripping mechanism of FIG. 21 ; 

FIG. 14 is a side view taken along line 14-14 of FIG. 13; 
45 FIG. 15 is a side view taken along line 15-15 of FIG. 13; 

FIG. 16 is a front view taken along line 16-16 of FIG. 15; 

FIG. 17 is a side view of a grasping member taken along line 17-17 of FIG. 13; 

FIG. 1 8 is a front view taken along line 1 8-1 8 of FIG. 1 7; 

FIG. 19 is a partial sectional view taken along line 19-19 of FIG. 13; 
50 FIG. 20 is a front view taken along line 20-20 of FIG. 1 9; 

FIG. 21 is an elevated perspective view of the robot of FIG. 1 ; 

FIG. 22 is an side view of the reorientation fixture of FIG. 1 ; 

FIG. 23 is an end view taken along line 23-23 of FIG. 22; and 

FIG. 24 is top view taken along line 24-24 of FIG. 22. 

55 

Detailed Description of the Invention 



Referring to FIG. 1, station 10 in accordance with a preferred embodiment of the invention includes table 
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12, robot 503, hopper-feeder 100, station 200 for measuring the length of an article, circumference station 600 
for measuring the circumference of the smoking article, PDI station 700 for measuring the smoking article press- 
ure drop and filter ventilation, fixture 900 for reorienting a smoking article, severing station 300 for severing an 
article component from the article, deshredding station 400 for removing tobacco shreds film the severed com- 

5 ponent, PDI 800 for measuring the filter pressure drop, station 850 for measuring the length of a filter, and micro- 
processor 1000 for controlling the operation of station 10. Associated with station 10 is host coomputer 1200 
for containing test protocols and paramaters in a database listing and acquiring test data for for tabulation, 
evaluation and analysis. Additionally, station 10 includes operator workstation 10. 

Table 12 is preferably a flat table for supporting the various devices, insert instruments, and processing 

10 stations at positions within the reach of robot 503. Table 12 is sufficiently large, e.g., 1.5m by 2m (five feet by 
seven feet), to restrict an operator from interfering with the motion of robot 503 and either injuring the operator 
or halting the motion of the robot. 

Referring to FIGS. 1-5, hopper feeder 100 has a plurality of pockets 1 10 attached to a continuous belt 120 
that travels around sprockets 122. In one embodiment, belt 120 is indexed to advance the plurality of pockets 

15 110 a distance corresponding to the spacing between each pocket. In the preferred embodiment, each pocket 
110 is capable of containing a sample set of a plurality of smoking articles 20, for example, up to thirty articles, 
preferably of the same type or brand. Each pocket 1 1 0 will typically contain a sample set of a plurality of like 
articles 20 that may be the same or different from each sample sets in other pockets. 

An unloading device 130 is positioned at a selected location relative to the path of belt 120 so that as one 

20 of pockets 1 10 is indexed into alignment with device 130, the contents of the one pocket are transferred from 
that pocket into device 130. Unloading device 130 may be a paddle or flange that pushes the articles out of 
pocket 110 or alternatively manipulates pocket 110 to release its contents. Referring to FIG. 2, device 130 
moves from an extreme left position to an extreme right position in a range of travel. One pocket 1 1 0 is indexed 
into alignment with device 130, which is then moved from its extreme right position to its extreme left position, 

25 thereby pushing articles 20 out of the one pocket 110 and into a feed mechanism 140. 

Feed mechanism 140 dispenses the articles in device 130 one at a time into chute 220. One such feed 
mechanism 140 may be, for example, a V shaped feed structure 150 having an aperture 152 at the vertex so 
that articles 20 are fed through the vertex aperture one at a time, and a device for receiving one article at a 
time for transferring that article to chute 220 (not shown). Preferably, the plurality of articles 20 in pockets 1 1 0 

30 are longitudinally aligned with chute 220 so that no angular manipulation is required. 

Hopper feeder 100, unloading device 130, and feed mechanism 140 are preferably a commercial device, 
for example, model AHL 100, purchased from Fidus Instrument Corporation. The commercial device is con- 
structed with a funnel type feed mechanism for feeding the contents that are unloaded from a pocket one at a 
time, in a vertical direction downwardly, to an interconnected commercial CTS or FTS test station. For adap- 

35 tation for use with the present invention, the conventional funnel mechanism was removed and the commercial 
hopper feeder device was installed at one edge of table 12 proximate to chute 220 so that chute 220 receives 
at an angle each article 20 as it is fed out the feed mechanism provided with the commercial device. Thus, 
each article 20 slides down chute 220 at an angle to horizontal. 

The commercial device also was modified by the addition of feet (not shown) so that it would stand on the 

40 floor. Hopper system 100 as purchased contained motor drive electronics and controls that connected directly 
to a computer. This required that the computer send a pulse to the stepping motor each time belt 120 was 
moved, requiring 16,000 pulses to index from one pocket 110 to the next. To offload computer 1000 from this 
task and so that computer 1 000 may be used for other potential tasks, a commercial preset indexer was added 
(not shown). This device is programmed to generate the required number of pulses when computer 1000 

45 toggles a digital input on the indexer. The indexer is capable of generating the control signals for device 130, 
thus offloading control computer 1000. The digital input on the present indexer can also be toggled using a 
pushbotton, allowing manual control of the system 100. This manual control may be used for set-up and adjust- 
ments to system 100 and for troubleshooting, all without use of computer 1000. The as purchased control of 
feed mechanism 140 likewise required computer control to monitor the index detector, to determine when to 

so stop the motor driving device 140. Hopper system 100 was similarly modified to work independently, turning 
the feed mechanism one revolution and stopping automatically whenever a digital input is toggled to start the 
motor rotation. 

Referring to FIGS. 1 and 13-21, robot 503 includes base 590, rotating platform 591, pivoting member 592, 
pivoting arm 593, hand 500, and opposing members 510 and 520. Base 590 provides base rotation in the hori- 
55 zontal plane of robot 503 about an axis and is secured to table 12. Pivoting member 592 provides for shoulder 
joint movement by rotating in a two dimensional vertical plane. Pivoting member 593 provides for elbow joint 
movement by rotation in a two dimensional vertical plane. Hand 500 provides a wrist pitch motion and wrist 
rotation motion in three dimensions. Hand 500 includes means for translating a pair of opposing members 510 
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and 520 for gripping one smoking article 20 toward and away from each other so that the opposing members 
contact and grip article 20 securely without deforming article 20. 

Robot 503 preferably has five independently controlled axes with position repeatability of +/- 0.5 mm, and 
a maximum reach in the range of from about 600mm to 700mm (24 to 27 inches). Robot 503 is controlled by 

5 microprocessor 1000 and is thus capable of operating unattended and repeatedly performing each of the poss- 
ible sequences or processes with the same accuracy and precision. Because it is a software controlled device, 
robot 503 can be controlled by appropriate programming to perform a sequence of motions which may be the 
same or different for each article that is gripped and maneuvered as described below. 

Robot 503 is preferably a model Movemaster 1 1 , manufactured by Mitsubishi, Inc., of Japan, and available 

10 from Perkin-Elmer Corporation as part of a product known as the Masterl_ab tm System. The Masterl_ab tm device 
includes as microprocessor 1 000 an IBM PC computer, model AT, having an Intel 8088 microprocessor device, 
286 kilobyte memory, and software appropriate to control the initialization and motion of robot 503 relative to 
base 590 in the five dimensions and, thus, relative to each of the stations with which robot 503 interacts as 
described herein. The software for controlling the motion of the robot uses the commercial known programming 

15 language PERL (Perkin-Elmer Robot Language), which is a menu driven language having a dedicated com- 
mand structure. Microprocessor 1000 also is provided with appropriate and conventional data communication 
ports to control the various test instruments to perform the desired measurements when the smoking article or 
the filter portion or other component is inserted into the measuring station, and to receive test data obtained. 
Appended hereto as a software appendix is a software listing for operation of robot 503 of automatic test station 

20 10 in accordance with the present invention. 

Referring to FIGS. 13-20, a preferred embodiment of the opposing gripping members of robot 503, in 
accordance with the present invention, are shown. First member 51 0 is secured to flange 501 and support mem- 
ber 560 (and hence member 520) is secured to corresponding flange 502 so that members 510 and 520 are 
generally disposed in relatively fixed angular orientations, e.g., in parallel, and have opposing respective inner 

25 surfaces 511 and 521. Force altering means 570 is connected to support member 560 and second member 
520. It provides for moving member 520 relative to support 560 to alter or adjust the force exerted on gripped 
smoking article 20, thereby to maintain the force below the force that would otherwise be imposed on smoking 
article 20 if there was no such movement, and below a selected maximum force that might crush or deform 
article 20. 

30 In the preferred embodiment, force altering means 570 includes lever 530, spring 540, stop 550, and pin 

563. Lever 530 is secured atone end to member 520 by bolt 531. Spring 540 is set within receptacle 541 milled 
in support 560 and urged against lever 530. Member 520 is pivotally secured to support 560 between yokes 
561 and 562 about pin 563. Stop 550 is adjustably secured to support 560 so that it extends a selected distance 
from support 560. Stop 550 includes a flange 551 that is configured to fit over end 533 of lever 530. Spring 540 

35 thus urges lever 530 against stop 550 flange 551 . The range of motion of lever 530, and hence member 520, 
is limited by the motion of lever end 533 between support 560 and stop 550 as lever 530 pivots about pin 563. 
The position of stop 550 is adjustable to control the range of motion and is typically set so that member 520 is 
normally biased parallel to member 510 when not in contact with any article 20. Stop 550 also is used to keep 
member 520 from over-extending towards member 510 due to the force that spring 540 exerts on lever 530. 

40 In an alternate embodiment, stop 550 could be adjusted so that tip 522 is biased closer to tip 512 than yokes 

561 and 562 are spaced to member 510. This provides for gripping a slightly greater range of differently dimen- 
sioned articles as compared to when members 510 and 520 are biased parallel, but makes positioning members 
510 and 520 about each article more difficult, requiring a comparatively larger distance between members 51 0 
and 520 in the open position. Similarly, member 570 could be adjusted so that some of the force that would 

45 otherwise be exerted by members 510 and 520 on article 20 is altered when each article in this preselected 
range of differently dimensioned articles is gripped. 

Member 520 has a notch 525 cut in surface 521 near tip 522 and member 510 has a corresponding notch 
515 cut in opposing surface 511 near its tip 512. Notches 515 and 525 are thus in opposition for gripping a 
smoking article 20 therebetween. Notches 515 and 525 each preferably comprises two planar surfaces that 

so intersect at an angle a of approximately 90 degrees. Further, the notches are arranged to form a receptacle 
for receiving and supporting article 20. 

The shape and dimension of notches 515 and 525 are chosen so that a preselected range of dimensions 
of differently dimensioned smoking articles 20 can be supported and securely gripped by opposing forces exer- 
ted by members 510 and 520. Differently dimensioned articles thus may have different contact points on the 

55 respective planar surfaces. Futhermore, notches 515 and 525 are configured so that each smoking article is 
held rigidly in place along four contact points between members 510 and 520 and does not "slip" axially or lon- 
gitudinally while it is being maneuvered from station to station or held in place at a station. Other angles and 
contoured shapes for notches 515 and 525 may be used. 
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In a preferred embodiment, the gripping surfaces of notches 515 and 525 are lined with conventional emery 
paper, for example, 240 grade, or some other mildly abrasive material to increase the friction between smoking 
article 20 and members 510 and 520 and to minimize slip. 

In operation, upon an appropriate instruction from microprocessor 1 000, flanges 501 and 502 are translated 
5 to an "open" position spaced apart a first distance and hand 500 is maneuvered to position notches 515 and 
525 on opposite sides of and in alignment with a selected smoking article 20. Article 20 may be resting on chute 
220, reorientation fixture 900, or on any one of the measuring insert ents having a suitable receptacle. The first 
distance is large enough to straddle the largest circumference smoking article in the preselected range of cir- 
cumferences. 

10 Next, microprocessor 1000 instructs robot 503 to "close" flanges 501 and 502 so that member 510 and 

support member 560 are translated together and spaced a second distance apart and notches 515 and 525 
are in gripping contact with the smoking article. Preferably, member 510 and support 560 are maintained in a 
parallel orientation. The second distance and the dimensions and depth of notches 515 and 525 are selected 
so that in the closed position, notches 515 and 525 will grip securely without deformation the smallest and 

15 largest dimensioned smoking articles in the preselected range of articles. 

In accordance with the preferred embodiment, spring 540 biases lever 530 against stop 550 so that member 
520 is urged parallel to member 510. Thus, for the smallest dimensioned article in a selected range, members 
510 and 520 are configured and spaced to grip securely the article in notches 515 and 525 whereby member 
520 does not significantly move relative to support 560. For larger dimensioned articles in the selected range, 

20 the larger dimension will move member 520 to pivot away from member 510 and compress spring 540. Spring 
540 will continue to bias member 520 toward member 510 to group securely article 20, even though the second 
distance is such that the larger dimensioned article would have been crushed in notches 51 5 and 525 had mem- 
ber 520 not pivoted relative to support 560. In this manner, spring 540 alters or adjusts the force exerted on 
article 20 so that article 20 is not crushed. 

25 Advantageously, force altering means 570, and in the preferred embodiment spring 540, permits members 

510 and 520 to grip securely a wider variation of smoking article dimensions, specifically circumferences, than 
would be possible by members 510 and 520 that did not have a force altering means. These improvements in 
gripping range and performance are important for use in a robotic automated test station where differentdimen- 
sions present substantial problems, in contrast to a manually conducted system where the operator can intui- 

30 tively adjust his or her grip to the dimension of the article. In this regard, a plurality of smoking articles to be 
tested do not inherently have identical physical characteristics. For example, there may be a variation in smok- 
ing article circumference from article to article in the same sample set or from one group of article to another. 
In addition, multiple sample sets may have differently dimensioned like articles. A gripping mechanism for a 
robotic device in accordance with the present invention is thus able to accommodate the desired variations in 

35 dimensions so that the resulting testing data of multiple sets is automatic, reliable, and reproducible without 
an attendant or need to adjust or change the opposing gripping members. 

A pair of gripping members 510 and 520 has been constructed and operated successfully for grasping 
smoking articles having a circumference dimension selected in the range of from 22 to 25 mm. Referring to 
FIGS. 15-18, members 510 and 520 were constructed with mirror image tip portions each having a width d of 

40 about 14mm (0.56 inches) and a thickness t of about 7mm (0.28 inches). Notches 515 and 525 each has two 
planar sides cut at 45° angles to the surface, thereby forming an angle a of 90°, the vertex of which extends a 
depth h of about 4.37mm (0.172 inches) relative to member surfaces 511 and 512. The notch base of depth h 
is located a distance r of about 7mm (0.280 inches) from the tip of the member, and the opening of the notch 
has a space s of about 8. 76mm (0 345 inches). The distance between surfaces 51 1 and 521 was fixed at about 

45 2. 0mm, which was obtained by manually filing down a shim plate (not shown) to bring faces 51 1 and 521 suf- 
ficiently close together to obtain a good secure grip on the smallest dimensioned article to be processed, e.g. 
22mm in circumference, without deflecting members 510 and 520. 

Member 520 is configured so that the base of notch 525 is spaced about 30mm (1 .22 inches) from the axis 
of pin 563. The spring force of spring 540 is selected to be a few tens of grams (a few ounces), preferably 80 

so to 170g (three to six ounces). Of course ,the optimum spring force for a given gripper design will be selected 
based upon the particular geometric distances employed in the design of lever 530, member 520, notches 525 
and 515, the spacing between member 510 and 520, the range of motion of the hinge of member 520, and the 
selected range of differently dimensioned smoking articles to be tested. The magnitude of the spring force will 
depend in part on the distance of separation between pivot pin 563 and notches 525 and 515 and the distance 

55 of separation between pivot pin 563 and spring 540. 

In accordance with the invention, other types of opposing gripper members may be used, for example, a 
member which translates, as opposed to rotates, relative to a support, in combination with a force altering 
means which allows the member to move relative to the support. Furthermore, the force altering means can 
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have non-linear characteristics in contrast to the typically linear characteristics of a conventional spring. 

Advantageously, robot 503, in accordance with the present invention, provides for an economical and effi- 
cient gripping of a variety of conventionally sized smoking articles having a circumference in a preselected 
range of circumference dimensions, including cigarettes, for efficient manipulation of such articles through a 
5 programmed sequence of movements and operations without having to change or adjust manually the robotic 
gripping elements for differently dimensioned articles in the range. 

Referring to FIGS. 1 , 2, and 5, one embodiment of length station 200 for measuring the length of an article 
in accordance with the present invention includes chute 220, camera 230 and bracket 240. Chute 220 is con- 
figured to receive one article 20 at top 221 of chute 220, and is provided with a grooved surface having a U- 
10 shaped cross sectional shape (see FIG. 5) so that article 20 will advance along chute to stop 222 under gravity. 
Such a surface also may be concave or V-shaped and may be coated with a low friction material, e.g., Teflon™, 
or highly polished to minimize friction between article 20 and chute 220. Chute 220 also may comprise two rods 
or rails that are spaced-apart in parallel (not shown) so that articles 20 will proceed along chute 220 and any 
tobacco or other particles that come loose from articles 20 do not accumulate in chute 220 or otherwise impede 
15 the advance of articles 20. 

Camera 230 is mounted on bracket 240 to be positioned a selected distance from chute 220. Camera 230 
is preferably an electronic linear array camera for measuring lengths along one axis or dimension. Accordingly, 
that measuring axis is oriented in parallel with chute 220 so that article 20 will be in the proper orientation for 
obtaining the length measure. Camera 230 is located a focal distance f from the location article 20 will be at 
20 when it is measured, and is provided with a field of view r corresponding to focal distance f. 

The measurement may be obtained directly by measuring article length L within the field of view r (see FIG. 
6) or more preferably indirectly, by measuring the length a of article 20 that extends into the field of view from 
one edge of the field of view in the first axis (see FIG. 7). In the indirect mode, one edge of field of view r is 
located a known distance d from stop 222. Thus, camera 230 obtains the measure 1 of article 20 indirectly by 
25 summing the measured length a and the known distance d. 

In accordance with a preferred embodiment, camera 230 is configured so that distance d is 75 mm, field 
of view r is 50 mm, one end of which is spaced 75 mm from stop 222, the other end of which extends to 125 
mm from stop 222, providing for a focal distance f selectable in the range of from 225 to 260 mm. Thus, camera 
230 is capable of measuring automatically conventional cigarettes having a length from 75 to 125 mm. In embo- 
30 diments where the image appearing in field of view r of camera 230 is not a true measure, the measure must 
be converted by the magnification (or reduction) power of the camera lens to obtain the true length dimension. 

In an alternate embodiment, stop 222 may be provided with a contact switch (not shown) that produces 
directly or through microprocessor 1000 an enabling signal to camera 230 when article 20 comes to rest against 
stop 222. In this embodiment, camera 230 will obtain the length measurement in response to the enabling sig- 
35 nal. 

Camera 230 is preferably a model HVS 256 camera sold by the Microswitch Division of Honeywell, Engel- 
wood, Colorado and has a resolution of 256 pixels in a selected linear dimension or axis. Model HVS 256 is 
preferably configured to obtain a 50 mm field of view at an accuracy of better than 0.1 mm, preferably 0.05 
mm, corresponding to a resolution of better than 0.1 mm, preferably 0.02mm. It is a relatively inexpensive linear 
40 array camera, and is thus advantageous to use to measure indirectly the article length. 

In making indirect measurements, the first distance d the field of view r and the desired resolution may be 
adjusted to measure a desired range of acceptable lengths (and variations in lengths) of a large number of dif- 
ferent smoking articles. 

Also, camera 230 may be moved outwardly and refocused or a different lens used to have a correspondingly 
45 increased field of view, or the distance d may be changed as may be appropriate. Other linear array cameras 
having more pixels, e.g., an EG&G Reticon camera, model LC0120, having 4096 pixels and a resolution of 0.01 
mm in one axis, or fewer pixels with a corresponding lower resolution could be used to obtain directly or indi- 
rectly the length measurement. Typically linear array cameras having such a higher pixel resolution are, how- 
ever, substantially more expensive. 
so Electronic linear array cameras provide almost an instantaneous measure of indirect length a or direct 

length I depending on the desired configuration. Accordingly, continuous motion length measures are possible. 
Measures taken while the article is stationary for a period of 0.085 seconds are, however, preferred foroptimum 
resolution. 

Camera 230 is preferably adapted to transmit electronically the measured length to microprocessor 1000, 
55 which may in turn transmit the data to host computer 1 200 for recording and tabulating the data for each article 
20 measured. 

Subsequent to the length measurement, robot 503 grips article 20 between members 510 and 520 at a 
distance that is about 65 mm from the filter end for maneuvering article 20 off chute 220 to the selected one 
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or more workstations for subsequent measurements or tests of the characteristics of the smoking article. 
Accordingly, chute 220 and stop 222 are suitably located within the range of motion of robot 503 with adequate 
clearance relating to robot hand 500. 

Referring to FIGS. 22-24, fixture 900 for reorienting a smoking article is located on table 12 at a position 

5 within reach of robot 503. Fixture 900 provides a location into which an article 20 (shown in phantom lines in 
FIG. 22) can be deposited by robot 503 so that robot 503 can change its grip on article 20 to a different location. 
Fixture 900 includes a v shaped, concave surface 910 having a length and two planar surfaces intersecting at 
an angle B of 1 1 0 degrees. Surface 91 0 is spaced from a stop 920 a distance D2 of about 31 .7mm (1 .25 inches) 
to allow members 510 and 520 of robot 503 to grip article 20 without contacting fixture 900. Stop 920 is pref- 

10 erably oriented perpendicular to surface 910 and includes a protrusion 925 which extends from stop 920 so 
that the end of article 20 is spaced a short distance from stop 920. Surface 910 is preferably at an angle of 
about 30 degrees relative to table 12 (horizontal) so that article 20 will slide down surface 91 0 and rest against 
protrusion 925 of stop 920. 

Referring to FIGS. 1 , 8, and 9, severing station 300 for severing an article component from the article, more 

15 particularly filter rod portion 450 of the article, includes a cutting element 31 0, aperture 330, air cylinder 340, 
and ball slide unit 370. Cutting element 310 is used to pass through to sever one smoking article 20 after it is 
positioned at a selected location in aperture 330 by members 510 and 520 of robot 503. Cutting element 310 
is mounted on carriage 360 of ball slide unit 370 between opposing carriage bracket 361 and clamp plate 362. 
Carriage 360 is mounted on two slide bars 368 and 369, which are mounted in two end blocks 371 and 372 

20 that are respectively supported by spanner bars 373 and 374. Spanner bars 373 and 374 are in turn supported 
by front side plate 364 and rear side plate 375. Ball slide unit 370 provides a straight, one-dimensional cutting 
path along which element 310 will travel and may be, for example, model no. DS3-2-C, manufactured by Stelron. 
The stroke length of air cylinder 340 thus defines the maximum stroke length for element 310, for example, 
2.54 cm. 

25 Movement of element 310 is controlled by air cylinder 340 which actuates piston rod 350 to move carriage 

360 and carriage bracket 361 in a lateral direction along slide bars 368 and 369. Piston rod 350 is attached to 
carriage bracket 361 by cylinder block 379. Piston rod 350 is connected to air cylinder 340 and is moved back 
and forth by air cylinder 340. Air cylinder 340 is preferably a single action device in that a force is applied to 
extend piston 350 and a spring (not shown) returns piston 350 to its rest position following a lowering of the 

30 force. For example, a pressure of 300 kPa (40 psi) of compressed air, applied to compressed air inlet 381 of 
air cylinder 340, may be used to extend piston 350 to drive carriage 360 so that cutting element 310 passes 
through smoking article 20. Air cylinder 340 is preferably part no. FOS-04-1 .000-3 (Flat 1 air cylinder-single 
acting-spring return-19mm (3/4 inch) bore-25mm (1 inch stroke)) manufactured and available from Bimba. Air 
inlet 381 of the cylinder is preferably model no. 11752-1 (hose fitting-#1 0-32 to 3.2 mm (1/8 inch) I.D. hose) 

35 manufactured by Clippard. 

Air cylinder 340 is supported by end plate 383 which is also used to separate front side plate 364 from rear 
side plate 375 and to give overall stability to the cutting unit. Further stability to the cutting unit is provided by 
support angles 377 and 378 attached to front side plate 364 and rear side plate 375 and table 12. 

In one embodiment of the present invention, a solenoid (not shown in the Figures) is used to control delivery 

40 of compressed air to inlet 381 to initiate the cutting process. The solenoid is preferably actuated by microp- 
rocessor 1000 in response to article 20 being placed in the selected second location. The solenoid also can 
be controlled manually by a switch mounted in the vicinity of the cutting apparatus. 

Alternate devices for moving cutting element 310 in response to article 20 being placed in the second posi- 
tion include stepper motors, linear actuators, rack and pinion mechanisms and similar devices. 

45 Cutting element 31 0 is preferably a sharp blade, more preferably a conventional single-edged razor blade 

having a blade length of 3.88 cm. Blade 310 is mounted to carriage 360 between opposing carriage bracket 

361 and clamp plate 362. The razor-blade side of clamp plate 362 includes recess 363 which is configured to 
hold razor blade 310 in the recess at a fixed angle relative to the piston direction. The angle must be sufficient 
so that the blade severs the smoking article (as contrasted to crushing the article) and passes completely 

so through the cross section of article 20, e.g., 25 to 35 degrees used, more preferably 30 degrees. Additionally, 
roll pin 366 maybe used to keep razor blade 310 in place during the cutting motion. 

In accordance with a preferred use of the present invention, prior to the severing operation, article 20 is 
preferably placed in orientation station 900 by robot 503. This permits robot 503 to grip article 20 at the mouth 
end of filter portion 450 between opposing members 510 and 520 and maneuver article 20 axially into aperture 

55 330 extending through front side plate 364 and blade guard 365 to a selected distance or depth. The diameter 
of aperture 330 is preferably larger than the circumference of the article to be cut to provide tolerance for insert- 
ing and extracting articles 20 having a range of circumferences. In a preferred embodiment, the diameter of 
aperture 330 is 8. 33 mm (0.328 inches), or cigarettes having a circumference in the range of 22-25 mm. Aper- 
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ture 330 can be modified to accommodate smoking articles of other diameters or cross-sectional shapes by 
replacing front side plate 364 and blade guard 365 with a front side plate and blade guard having an aperture 
of appropriate dimensions. Preferably, aperture 330 also includes countersink 367 in blade guard 365 to assist 
in the initial guiding of article 330 into the cutting position. 

5 During the cutting operation, robot 503 holds article 20 by its filter end portion 450 with the portion of the 

article to be severed in the cutting path of blade 310. Once in the second location, air cylinder 340 is actuated 
to move razor blade 310 to sever article 20 at the designated portion. 

Microprocessor 1000 positions robot 503 in response to the previously identified length of the article seg- 
ment to be severed, e.g., filter portion 450 of a cigarette. Thus, robot 503 is programmed to move members 

10 510 and 520 to grip article 320 at, for example, at the mouth end or at midpoint of the filter segment 450, and 
to insert article 320 to a depth so that razor blade 310 will sever article 320 at a location that is a selected dis- 
tance from the end of the filter segment to be severed. The selected distance is preferably 2 mm. For example, 
for a smoking article having a nominal filter length of 27 mm, the robot may be programmed to cut the smoking 
article at a distance of 29 mm from the mouth end of the filter. Thus, the razor blade will cut through the tobacco 

15 and not the filter material. 

Advantageously, in accordance with the present invention, severing station 300 provides for severing a 
filter rod portion from a smoking article so that the automatic test station can perform characterization tests both 
on the complete article and its filter (or other) component. The precision and accuracy of the cutting operation 
is determined by the precision and accuracy of the mechanical parts of the computer controlled apparatus as 

20 contrasted to an operator's manual ability. The quality of the cut also has been made more reproducible, thereby 
enhancing statistical analysis and accuracy of tests performed on a plurality of like components severed from 
a plurality of like smoking articles. 

Referring to FIGS. 1, and 10-12, deshredding station 400 for removing tobacco shreds from the severed 
component includes housing 400, deshredder motor 410, desh redder tool 420, vacuum port 430, and air stream 

25 conduit 440. Housing 400 has a motor end 402 and an aperture end 404. Deshredder motor 4 10, which is moun- 
ted in end 402 of housing 400, is used to rotate deshredder tool 420 at a selected speed in the range of 3000 
to 4000 rpm, preferably 3600 rpm. Robot 503 inserts filter portion 450 (shown in cross section) in end 404 of 
housing 400 in axial alignment with motor 41 0 and tool 420. End 404 has an aperture for receiving filter portion 
450. The aperture dimension is preferably selected to receive smoking article filter portions having a circum- 

30 ference in a range of circumferences, e.g., 22-25 mm, and to permit annular air flow into housing 400 when 
filter portion 450 is inserted. Preferred aperture dimensions are 9 to 10 mm in diameter. 

Presenting end 452 of portion 450 is preferably brought within a preselected distance, e.g., 2 mm, of the 
tip of deshredder tool 420. A stream of high pressure air from source 442 is blown onto presenting end 452 of 
filter 450 through conduit 440. Rotating deshredder tool 420 may contact the tobacco shreds attached to filter 

35 450 that are not loosened by the stream of air, to loosen those shreds not removed by the air stream. Preferably, 
vacuum port 430 also is provided to exhaust out through a flow path to vacuum 433 any loosened tobacco 
shreds that have become detached from the end of the filter by the air stream, deshredder tool 420 or both. 

Deshredder motor 410 is held in housing 400 by way of screws 412. Attached to the end of the deshredder 
motor shaft 414 is deshredder tool 420, which is held in place by way of set screw 41 3. Deshredder tool 420 

40 can be made of a hard material, but most preferably it is made out of a hard steel or aluminum alloy, for example, 
having a black oxide finish. 

Referring to FIGS. 1 1 and 12, tool 120 preferably has two prongs 422 and 423 extending from tip 421 such 
that tip 421 has a rectangular cross section of width w and length d. Length d corresponds to the diameter in 
which tip 421 rotates (which is less than the corresponding diameter of the filter portion), for example, in the 

45 range of 5 to 5.9mm (0.2 to 0.23 inches), preferably 5mm (0.2 inches). Each prong 424 and 423 preferably is 
a four sided structure of first dimension w, preferably about 1.1mm (0.045 inches), and second dimension t, 
preferably about 1.3mm (0.053 inches), such that each prong projects a distance h, preferably about 3.8mm 
(0.15 inches), from the unmilled rectangular body of tip 421 of tool 420. Prongs 422 and 423 are preferably 
located at the periphery of distance d, separated by space s of about 2.4mm (0.095 inches). 

so In accordance with an alternate embodiment, deshredder tool 420 may have an alternate motion, for 

example, a circular back-and-forth motion where the tool rotates half of a revolution before it reverses direction. 
Tool 420 also may have an alternate tip configuration, for example, more than two prongs, prongs at angles 
relative to one another, a hook, a scythe, a flat loop, or a spiral or helical section. 

Conduit 440, which is preferably simply formed of standard 3.2mm (1/8 inch) outer diameter copper tubing 

55 having an inner diameter of 2mm (0.07 inch) terminates adjacent deshredder tool 420. Such tubing is malleable 
and conduit 440 can be bent, as necessary, to place tip 444 in close proximity to the selected location and des- 
hredder tool 420, directed at presenting end 452 of filler 450. Tip 444 is preferably formed by cutting tube 440 
transversely, but may also be provided with a configured shape to provide a nozzle. Source 442 is connected 
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to conduit 440 and provides an air stream, preferably a high pressure air stream in the range of 70 to 300 kPa 
(1 0 to 40 psi), more preferably 150 kPa (20 psi). Source 442 preferably has an on condition and an off condition 
for regulating airflow depending upon whether or not a filter portion is in position or being brought into position 
to be deshredded. In accordance with the invention, other types of inert high-pressure gas, for example, nitro- 

5 gen, and other types of gas jet delivery systems could be used. 

Vacuum source 433 is attached to vacuum port 430 of housing 400 by conduit 432. Vacuum source 433 
is preferably a 13mm (1/2 inch) diameter house vacuum and has a suction in the range of 380 to 640mm (15 
to 25 in.)-Hg, sufficient to exhaust all of the gas provided through conduit 400 and maintain a nominal or slight 
negative pressure inside housing 400. Vacuum source 433 serves to entrain and to exhaust tobacco shreds 

10 which become detached from filter 1 50 and has an on condition and an off condition depending upon whether 
or not a filter portion is in position or being brought into position to be deshredded. 

In operation, severed filter portion 450 is gripped between opposing members 510 and 520 of robot 503 
at a first location, preferably the same position used for the severing operation, and is maneuvered axially into 
end 404 of housing 400. Robot 503 is provided with information specifying the length of the filter and positions 

15 filter 450 to a predetermined selected location corresponding to placing presenting tobacco end 452 of the filter 
450 into the deshredding area. In one embodiment, microprocessor 1 000 issues an instruction to activate each 
of deshredder motor 410 to cause tool 420 to rotate, air source 442 to commence airflow through conduit 440, 
and vacuum source 443 to commence exhausting air through port 430 during or prior to insertion. Thus, these 
elements are fully operative when filter 450 is positioned in the selected location. As robot 503 brings the end 

20 of filter 450 to within a few mm of deshredder tool 420, for example, 1 .5 to 2.5 mm, more preferably 2 mm, 
presenting end 452 becomes subjected to the gas flow which will begin to loosen and remove tobacco shreds 
even before end 452 is at the selected location. 

Robot 503 then holds filter 450 in the selected position for a period of 1 to 4 seconds, more preferably 2 
seconds. At the end of this period, microprocessor 1000 issues instructions to deactivate deshredder motor 

25 410, air source 442, and vacuum 433, and to remove the deshredded filter 450 from the deshredder housing 
400. In an alternate embodiment, tool 420, source 442 and vacuum 433 may be continuously operating. 

Depending on the amount of tobacco shreds to be removed, in the selected location tool 420 may be initially 
immersed in a relatively thick plug of tobacco shreds thereby to loosen the shreds, or may not be in contact 
with any shreds. The distance between the tip of tool 420 and the end of filter 450 is selected so that if the tool 

30 does not contact any shreds in area 452, the air flow has either removed them or is sufficient to remove them 
during the time period the filter is maintained at the selected location, and there is an in sufficient force to retain 
the shreds on the filter end to withstand both the air flow and tool 420. In operation, it has been found that the 
air stream removes most of the tobacco and that the tool is most useful when the presenting portion contains 
a length of cigarette paper enclosing a plug of tobacco shreds in excess of 2 mm thick. Thus, using deshredding 

35 tool 420 to remove all but the last 2 mm of shreds provides for the air stream to remove the remaining shreds 
and complete the deshredding operation. In addition, deshredding tool 420 may provide a turbulent air stream 
that facilitates loosening the shreds. 

In accordance with the present invention, a plurality of measuring instruments are provided as stations to 
perform characterization tests on one or more groups of like articles 20 or components, specifically filter portions 

40 450, of articles 20. 

Circumference station 600 measures the circumference of one article 20 at a time. Station 600 is mounted 
at a fixed position on table 12 within the reach of robot 503. Station 600 is preferably a commercial device, 
model Filtrona Lasermike FLM 200, available from Fidus Insert ent Corporation, Richmond Virginia. The com- 
mercial device was modified for use with the present invention by enlarging the sample holder portion to faci- 

45 litate insertion and extraction of article 20 by robot 503. In accordance with the present invention, robot 503 
grips article 20 and maneuvers to insert article 20 axially into the sample holder to a selected depth based on 
the previously encoded nominal length of article 20 (not shown), whereupon microprocessor 1 000 sends a com- 
mand to device 600 instructing device 600 to read the circumference. Article 20 is then rotated through one 
revolution as conventional laser measuring techniques are used to take 200 measurements of the diameter of 

so article 20. Device 600 then calculates the circumference of article 20 from the average of the diameter meas- 
urements. This data is communicated to microprocessor 1000 and stored, optionally in host computer 1200, 
for subsequent tabulation and analysis. Following the conclusion of the measurement, robot 503 extracts article 
20 from the sample holder and advances it to the next station, in accordance with the program for processing 
that particular article 20. 

55 PDI station 700 measures the pressure drop and filter ventilation of one article 20 at a time. Station 700 is 

secured at a fixed location on table 12 within the reach of robot 503. Station 700 is preferably a commercial 
device, model PDI/ODI available from Fidus Corporation, Richmond Virginia. The commercial device is nor- 
mally manually operated. For use with the present invention, the device was modified to install conventionally 
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a suitable number of solenoids and relays so that microprocessor 1000 could control the "manual" operation 
of the instrument. Thus, to operate the instrument, microprocessor 1000 issues appropriate instructions first 
to robot 503 to manipulate one article 20 and to insert or release article 20 into the commercial receiving portion 
of the instrument, and, second, to actuate the relays to drive the solenoids thereby to conduct normally the 

5 pressure drop and ventilation measurement procedures. 

Similarly, microprocessor 1000 is connected to the data port of the instrument so that the measurements 
obtained are communicated to microprocessor 1 000 for recordation and tabulation. Following the measurement 
procedures, microprocessor 1 000 controls the instrument to eject the article 20 to the receiving portion, where- 
upon robot 503 is instructed to grip again article 20 and maneuver it to the next station, in accordance with the 

10 program for processing that particular article 20. 

PDI station 800 measures the filter pressure drop of one filter rod portion 450 at a time. Station 800 is sec- 
ured at a fixed location on table 1 2 within the reach of robot 503. Station 800 is preferably a commercial device, 
model PDI available from Fidus Corporation, Richmond Virginia. The commercial device is normally manually 
operated. For use with the present invention, the device was modified to install a suitable number of solenoids 

15 and relays in a conventional manner so that microprocessor 1000 could control the "manual" operation of the 
instrument. Thus, to operate the instrument, microprocessor 1000 issues appropriate instructions first to robot 
503 to manipulate filter rod portion 450 and to release or insert filter 450 into the commercial receiving portion 
of the instrument, and, second, to actuate the relays to drive the solenoids thereby to conduct normally the filter 
pressure drop measurement. Similarly, microprocessor 1000 is connected to the data port of the instrument 

20 so that the measurement obtained is communicated to microprocessor 1 000 for recordation and tabulation. Fol- 
lowing the measurement procedure, microprocessor 1000 controls the insert ent to eject the filter portion 450 
to a trash receptacle. 

Station 850 measures the filter length of a filter rod portion 450 one at a time. Station 850 is secured at a 
fixed location on table 12 within the reach of robot 503. Station 850 is preferably a commercial device, model 

25 EG-250 available from Ono Sokki Co., Ltd., Tokyo Japan. The commercial device is a digital linear gauge for 
measuring thicknesses between a movable tip and a fixed base (not shown) having a data communications 
port for providing measured data and is normally manually operated. For use with the present invention, the 
device was modified to install an air cylinder and a solenoid in a conventional manner so that microprocessor 
1000 could control the "manual" operation of the instrument, specifically the movement of the tip relative to the 

30 base. Thus, to operate the insert ent, microprocessor 1 000 issues appropriate instructions to robot 503 to mani- 
pulate filter rod portion 450 in axial alignment between the tip and the base of the commercial receiving portion 
of the instrument, and to the solenoid and air cylinder to move the tip to engage the aligned filter portion to 
conduct the filter length measurement and then to release the filter. Similarly, microprocessor 1 000 is con nected 
to the data port of the instrument so that the measurement obtained is communicated to microprocessor 1 000 

35 for recordation and tabulation. Following the measurement, microprocessor 1000 instructs robot 503 to grip 
filter 450, then controls the solenoid and air cylinder and the tip is retracted from the base so that filter portion 
450 is removed by robot 503 and maneuvered to the next station, in accordance with the program for processing 
that particular filter portion 450. 

The data collected by microprocessor 1000 are typically transferred to a controller or host computer 1200 

40 for processing. Computer 1200, includes a PC/286 microprocessor device, a model SUN SPARCstation avail- 
able from Sun Microsystems, Inc. and a conventional database computer. An Ethernet network (not shown) 
links microprocessor 1000, computer 1200 and the various test instruments for communications therebetween. 

Referring to FIG. 1, barcode reader 1300 is connected to computer 1200 for entering sample identification 
codes for each sample set of a plurality of like articles 20 and creating a database file of the pertinent data 

45 regarding the nominal dimensions and characteristics of the articles in that sample. The sample set is inserted 
into a designated hopper 1 10 of hopper feeder 100 which is correlated to the bar code given. Database files 
are shared by computer 1200 and microprocessor 1000 and stored on a software disk that is accessible over 
the Ethernet network. 

Test station 1 0 in accordance with the present embodiment can test filtered or non-filtered cigarettes and 
so other types of smoking articles having circumferences in the range of 22 to 25 mm and nominal lengths of 80 
to 120 mm. Use of the hopper feeder device 100 provides a plurality of hoppers 110, e.g., eighteen, to be filled, 
each hopper 110 holding up to 30 cigarettes in a given sample set. In the preferred embodiment, test station 
10 can be programmed to measure any of article pressure drop, filter ventilation, filter pressure drop, circum- 
ference, cigarette length, and filter length on any number of plurality of articles in each sample set in any sequ- 
55 ence, provided that tests on a complete article are completed before tests are conducted on a component 
severed from that article. 

Operation of test station 10 in accordance with the present invention begins when the operator loads a 
sample set into hopper feeder 100, provides the sample set with an identifying bar code, and creates a test 
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sequence database file for that set in one of host computer 1200 or microprocessor 1000. The database file 
typically includes the number of articles 20 in the sample set, the nominal length of the articles and their filter 
portions and other pertinent dimensions of the articles or their components and the test protocol for that sample 
set, i.e., which tests are to be performed on how many of the articles in that sample set This information is then 

5 logged in microprocessor 1000 or computer 1200 by the operator at operator workstation 1 100 as each sample 
set is deposited into a designated hopper 110. 

The operator can continue loading the system with up to eighteen samples, each sample having a bar code 
and an associated database. For example, a typical sample set will have twenty-five articles. The operator may 
instruct that each article will be measured for article length, circumference, and pressure drop, and for filter 

10 ventilation, pressure drop, and length. Alternately, the operator may instruct that only ten of the twenty-five arti- 
cles will be measured for article length and circumference and filter length, and all twenty-five of the articles 
will be measured for article pressure drop, filter ventilation, and filter pressure drop. In this regard, robot 503 
will not maneuver the other fifteen articles to those stations not selected. 

In an alternate embodiment, with appropriate software and memory capacity, it may be possible for the 

15 operator program station 1 0 with a particular order for testing the articles in each sample set, such thatthe selec- 
ted ten tests for article length will be taken off the first five articles and the last five articles, whereas the ten 
tests for filter length will be taken off alternating filter rod portions. Other combinations thus could be created 
as desired. 

Preferably, computer 1200 is used to write the selected barcodes into a "worklist" file that will be used by 
20 microprocessor 1 000. After entry of the last test specification, the operator moves to microprocessor 1 000 and 
answers software generated questions which define the station's operating mode. Microprocessor 1000 
initializes robot 503 and verifies that the communications network is operational. It then waits for the operator 
to enter the command at operator workstation 1 1 00 to actually start sample testing. After entering this start com- 
mand, the operator is then free to perform other tasks. 
25 Microprocessor 1000 transfers the barcode worklist and database specification files from computer 1200 

data disk, reads the first barcode from the worklist, extracts the selected test requirements from the correspond- 
ing specification file and displays this information on a monitor (e.g., at operator workstation 1 1 00) for operator 
observation. 

A sample of cigarettes from hopper 1 10 is fed into feeding device 140. The first cigarette is fed from device 

30 140 onto and down chute 220 so that it comes to rest against stop 222 with filter end 450 down, where its length 
is measured by camera 230. Robot 503 picks up the cigarette by the tobacco end at a distance of about 65 
mm from the filter end, rotates it to a filter end up position and sequences it through, for example, station 700 
which obtains the article pressure drop and ventilation measurement and station 600 which obtains the article 
circumference measurement as called for in the specification file. Microprocessor 1000 operates each instru- 

35 ment, reads and records the data, and displays the test values on the system monitor. If no further tests are 
to be conducted, robot 503 may move article 20 to a waste receptacle. 

For conducting subsequent tests on filter portion 450, robot 503 retrieves article 20 from the last smoking 
article test station and places and releases article 20 in reorientation fixture 900. Robot 503 then moves hand 
500 to rotate and grip article 20 by the filter end. The cigarette is placed in the severing station 300 and filter 

40 450 is cut approximately two mm longer than the nominal length obtained from the specification file. The 
sheared tobacco rod drops through a chute and into a trash receptacle (not shown). Robot 503 then takes filter 
450 to deshredding station 400, where any remaining tobacco is dislodged and vacuumed into a holding tank. 

Robot 503 then sequences the filter 450 through stations 850 and 800 for measuring the filter length and 
filter pressure drop (or vice versa) as indicated in the specification file. The filter pressure drop test is preferably 

45 conducted last. Accordingly, following the measurement, a blast of air blows filter 450 out of the instrument, 
into a chute which leads to a trash receptacle (not shown). Test station microprocessor 1000 operates each 
instrument, collects and records the data and displays the data obtained from these instruments on the system 
monitor. 

After all cigarettes in the sample set have been tested, the accumulated data are transmitted in a test data 
so file to host computer 1200. It has been found that it requires approximately thirty minutes to run a sample of 
25 cigarettes through the full compliment of tests. 

The next sample set in the following hopper 1 10 is then unloaded into device 140, the bar code and cor- 
responding database file of parameters obtained, and the specified test sequence for the samples in that set 
is run. This procedure is repeated until the last sample set has been tested. When the data for the final sample 
55 set in the worklist have been transmitted, microprocessor 1 000 searches host computer 1200 for another work- 
list. Additional sample sets can be loaded into hopper feeder 110 and a second worklist containing barcodes 
having corresponding databases can be created in host computer 1200. If such a second worklist is found, it 
is transferred to microprocessor 1 000 and the testing continues; otherwise, robot 503 is moved to its rest posi- 
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tion. 

The test station of the present invention has a flexible design for optimal use. If host computer 1200 fails, 
the necessary coding and parameter entry can be entered directly into microprocessor 1000. The data are 
stored in microprocessor 1 000 and sent to the host computer 1200 when communications have been restored. 
5 If hopper feeder 100 is not functional, sample sets can be loaded by hand into feeder mechanism 140. 

The operator also can bypass a faulty instrument by not requesting a specific test in the test specification 
file of the database. The operator also may use the test instruments manually, for example, if the robot is not 
operational or only a select few tests are required. This may be accomplished by inserting a cigarette into an 
instrument, manually activating the insert ent to conduct the test, and instructing microprocessor 1000 when 
10 to read the data obtained by the instrument. The data are typically saved in microprocessor 1000 and sent to 
host computer 1200 when the testing is completed. 

Test station 1 0 also looks for operational problems while it is running, such as a cigarette not feeding from 
the hopper, an insert ent blocked by a previously tested cigarette/filter, or a cigarette not being properly placed 
into an insert ent. When one of these situations is detected, test station 10 tries to correct the problem. The 
15 station operating mode specified by the operator determines how test station 1 0 reacts if it is unable to correct 
the problem. 

When microprocessor 1 000 is operating in a mode having an operator in the area and it is unable to correct 
automatically a problem, it signals the operator that a problem has occured, stops robot 503 and requests the 
operator to correct the problem and restart the operation. When restarted, operation resumes where the prob- 
20 lem was detected. 

When operating in an unattended mode and microprocessor 1 000 is unable to correct the problem, it bypas- 
ses the problem instrument and goes to the next instrument in the test sequence. Microprocessor 1000 also 
loads an appropriate failure message into a log file which is transmitted to host computer 1200 along with the 
test data. This file may be used later to determine what caused the problem. 

25 

EXAMPLE 

A test station in accordance with the preferred embodiment described above was constructed using the 
instruments described above. Its operation was compared to a manually operated test station using the same 
30 type of instruments. 

Three different brands, whose lengths range from 84 to 120 mm, were tested for comparison of data 
acquired by the robotic test station of the present invention aid by the manual procedure using the conventional 
instruments. Two sets of samples were taken from the same population of cigarettes; one set was run on the 
robotic test station and the second set was run on manually operated insert ents. Comparisons were made for 
35 cigarette length and circumference, total pressure drop, filter ventilation, filter length and filter pressure drop. 
The results, which are set forth in Tables l-VI, show that the differences between the robotic test station and 
the manually operated instruments are less than the standard deviations of the methods. 
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TABES I 







Total Pressure Droc 


mm of H^O 


Brand 




Robot 


Manual 




Sample A 


K 


12 b • 2 


X.Z I m U 


0.8 




a 


6.2 


7.6 




Sample B 


a 


120.2 


120.4 


0.2 




a 


4.7 


4.3 




Sample C 




133.9 


135.7 


1.8 




a 


4.7 


6.3 










TABLE II 








Filter Pressure Dror>. 


mm of H-O 


Brand 




Robot 


Manual 


j. 

Difference, 


Sample A 


< 


68.9 


68.8 


0.1 




a 


2.9 


3.3 




Sample B 


K 


99.0 


100.5 


1.5 




<J 


5.1 


4.2 




Sample C 


K 


103.0 


100.9 


2.1 




a 


5.1 


4.5 










TABLE III 








Filter J^nqth, 


mm 


Brand 




Robot 


Manual 


Difference, 


Sample A 




26.54 


26.83 


0.29 




a 


0.12 


0.21 




sample B 


K 


26.74 


26.68 


0.06 




a 


0.14 


0.18 




Sample C 


7c 


31.25 


31.38 


0.13 




a 


0.32 


0.28 
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TABLE IV 
Circumference, am 

5 



Brand 




Robot 


Manual 


Difference, 


Sample A 




24*78 


24.91 


0.13 




a 


0.10 


0.09 




Sample B 


~k 


24.95 


24.89 


0.06 




a 


0.10 


0.09 




Sample C 


ic 


23.12 


23.11 


0.01 




a 


0.04 


0.09 










TA5LE V 








Cigarette Length, 


mm 


Brand 




Robot 


Manual 


Difference, 


Sample A 


"k 


99.05 


98.89 


0.16 




a 


0.21 


0.54 




Sample B 


K 


83.92 


83.89 


0.03 




a 


0.22 


0.27 




Sample c 




119.64 


119.59 


0.05 




a 


0.18 


0.19 










TABLE VI 








Ventilation, * 




Brand 




Robot 


Manual 


Difference, 


Sample A 




0.0 


0.0 


0.0 




a 


0.0 


0.0 





40 Sample B * 21.3 22.1 0.8 

a 2.1 2.3 

Sample C « 26.4 26.4 0.0 

a 1.7 1.9 

45 

Although the robotic test station requires about twice the time to process samples as the manually operated 
station, it facilitates continuous and consistent handling of cigarettes and filters and is capable of running a full 
compliment of tests on 36 sample sets of 25 articles per day. It also provides for assured testing of smoking 
articles and filters from these article, an improved characterization of the samples, and can operate unattended. 
50 Improvements in speed could be obtained by selection of a different robot device and spacing of the various 
test stations. 



55 



19 



EP 0 500 302 A2 



■; MAIN BATCH FILE FER RCBCTIC CISAriETTE TEST STATION 

• ACTIVATES A BASIC P^GEr"-, TC GET CPERATI NG tfOCE, ~-=3Sg, 
. I.WCKES START. EAT, WHI&L> ; START3 THE APPRCPRIATE PEnilgJ ' 
= RGUTIN5. AFTER PERL ROUTINE EXECUTES, TMPXFER IS RUN TG 
V TRANSFER ANY FILES FRCM THE TEMPCSARY BIRECTCFiY TC S; 
. THEN THE 3 ST FILE L3SP3 ARCUND S?4B REPEATS ITSELF- £/j/*--3 vJSA 
; 

ESMC CFF 
: L20P 
ELS 

ECHO WAITING TG START TESTING 
PAUSE 

3 AS I CA INITPRDC 
CCMMAND /C START 
command /c TMPXFER 
GGTG LOCP 
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~cB1 STATIC 



.. REM ' RGBGTIC CI SYRETTE 

2\; £EM 

-PAINT • 
33 PRINT 

PRINT 
~7t PRINT 
S0 INPUT 

-tejjr R*= 

7'GTPR.IMr. 

77 .PRINT" ? ' ***** TERROR r rN^NTRYj -REPEAT ->****'^v-^^1-^ ■ 1 
SG" GOTO -^G :" ;REM: : : REPEAT .IF IMPROPER 1CCMMAND ENTERED ^ . . 

3*5 • REM_ >'~ - V -i ' : ■ 2" i.. ■■ ". - -J •■ K -.";-•>"-.: : - -.- • » .■ ■ -- 

9 S REM' -SET - CDNF I GUR AT I ON AND PERL. BATCH FILES -FDR •.CH!>t£R^C«U i. ^ RAT J ON 
'.37 REM 



J. ,CflLlBRrtT£. LE^IH C«h£,W H 

2:V TEST BARPLilS *;-Jr - ■"" "' '-. rv : "-" 

" ■ ^ ENTE^ 'NUMBER . OF" "THE ^COMMAND TO "EXECUTE* ' F<* 

11 x;V. T^^E^GpSUS; .!©* :: r GOTO cl3£i|3 "s .---REM IF> ; /TEST . CO;'!MHiVi> 

" e\uTHEN GOSUB~20tt i tSOTO ~l3©a - - ^REM - 'f CALX fE: C-i~«chH 



OPEN " "QVtf .nSTART.TGATr 



View load ? CTns?T ftl^t^th cukk z ct p^ra^iete^s 



ne" print ^s;T^opy;r^r^c::sCFf: PSRCrsCFT irjfl^^te cor^piQiiwrri" -t:-i ee^f^-r 

I'gtf^Pjf^ LD? ?P. PERL BATCH FILE. TO; *L»N ~" ". ' p_ ;**_/ _ ^ \.' _ "^i^ 



140' RETURN - ' " - : i V ; - r".4:.";s: ■ •" : - .". " ? > • -'V 

135. REM .- . i"-, . ;-. . _ . - : - ^ * * ~ " • • " - - -.v . . ?. 

136 REM IF SAMPLE TESTING" SELECTED, GET OPERATI ON" MODE ;~: t " " " .; ■■ - yl T. 

197. REM ' > . :.try • . • ; : ; : - : . •:. - . • . '" ' r " : \ ' r'i:-^^ 

£31 PRINT^ : ,ZIL,V.^ 7 ^ - . ... ; - ■ 'I ' ' ' - c -r_ ' 

£05; ;P.H I ljn^^;^^E^ER^ 1 9 ^FOR^ROBOT I C TESTIf^Of .:SflMPLES y"_- -. , 

240 
250: 

,:i"vi .1F: r R5= •? D " . j.HEN • G OS U B , 600 . 
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yha *x -pt«u.a^o» ethiOft& pw^&ato* nL&-mw 

input * EfcTCA.How Ma AC £; T > * a - M . F Q^-re ^ftwneren. fAfikV ^£ c -r<£> 



«MT*<t R w test i>F,ftfth£TfiA^ e*6 to &e cwteneo aenorecx 



;<EM 



^ BATCH 



, i*--- ..e-rosv ErtT f *-s REM LOPS START F X Lrl WiT* LO**£Ci PArtArtE : EfcS 

~* ^ ■ -p£rx.man" : *fm load perl : ewt£:h -file to .run 

v- /-.c; CL.C&E ■ ■ . v. . .- . : . ; v^rrr:-." " : .. ' 

□5-? return " "'. " '"" : "-*/.' : 

^ LOAD CONF I GU ft AT 7 O.N AND PES*- BATCH FILES. FQS SEFLlGGiraS v : " 
£ REM - • - 

V3 OPEf4 "0",**2, "STPST.BAT" i REM LOAD START FILE Wi'TM CUftKECT PPikK^ «tnis 
- •-^.PFI-;- #2, "CUPV AU7C}. SCF P£*L.i=CF ' : ■ rtferfl-.l-OKC - rttJTO CD.,F13U^TI^ Fl^ 
SSO PRINT #2, "PERL" : R£M;.LQftD P£Rl -BftrCJiflLE TO RUN. ■; 

t-v* close #£ ; .• ' '. - :-. '^U^^'ii 1 :., ," ; . ■; V . . '.. 

•£5© RETURN " r • . ". .' '.. vl^:';L :' " f.-.- v ."• • 

-jST' REM ... T F ? REMO T E ] Pfl R ArtE T E R . Sn'T ^ Y SELECTED ; / ; ' . :* : V ..Ix ;-^:^^ . - "l - 
713 OPENiVo^y^vI'ORMGDE" -REM. -LOAD MQBE-igCLE -.WITH CORRECT* .?iQE^^ j ^ : v,._^ ... 

T3o close _ - " - ■; :-v''^?-t>Z\ V- . ' ". : 

7^ "PRINT" V - ****** ENTER - TE^^MPP R AMETE^S^RT: WORK ST fi f ??QN: CO^Q^^^^V ' 



• i 



•1 
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CCPY RUTC. SwF PERL. SCF ^ 

echo LOADING PE.7L V13D - - - - 

BjparliGd =iOOCO -pA3000 ~c323:33 -rSTARTPC^ 



COPY MANUAL- SCF PERL. CZF 

scho LOAD I NG PERL V1£D . . . . 

csperllGd =120130 -p 43(526 -d3£Q22 -rCAMCAL 

£CPY AUTO. SCF PESL. SCF 
els 

acho LOADING PERL V1SD .... 

c:perIISd « 1 -pASOO© -d322©2 -rSTARTUP 

COPY MANUAL. SC.- PERL* EOF 
els. 

echo LOADING PERL VISE . - . . 

c:per!16d =13020 -p4G0S2i -d32220 -RPlANUAL 



COPY 541. SCF PERL. SCF 

ache LORDING PERL V16D .... 

CiperllSd »122©3 -p4£232 -d3E233 -rSTARTPGS 



: THIS PROCEDURE CHECKS FOR FILES IN THE TEMP STORAGE DIRECTORY 
: \LINK\WQ.1K\TMP. IF FILES FOUND ToEF-", A C. : .Zd< 13 WADE TO 3LZ IF 
: THE NETWORK IS OPERATIONAL. IF IT 23 OPERATIONAL, THE FILES A*E 
: TRANSFER ED TO Gs FOR UORKSTAT ION USE AND DELETED FSCM THE 
% LINK\WCRK\TtfP DIRECTORY. 1/33/30 WSA 

i 

ren; echo off 

if not e*ist \liiii'Awiork\trap\*. dai g^o finish 
r.f sping pnii4 

if errorlevei I goto finish 
copy \link\work\twp\*. d&i gi 
del \link\work\tmp\*. dat 
: finish 



procedure startpos 

use robot 

rem in it robot 

speed S 

nest 1 
>peed 2 

GRIP77S5 
end procedure 



*1 
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PROCEDURE CAMCAL 

THIS PROCEDURE IS USEI :□ CALIBRATE THE ROD LENGTH te|yMERrt. 
A WAKE-UP MESSAGE 13 SENT TO THE CAMERA FIRST. THB< IT TURNS ON Ti-jE 
INTERNAL LIGHT, UNTIL THE OPERATOR ENTERS Q ON THE CONSOLE. THE CAMERA 
• THEN STARTS TAKING MEASUREMENTS, DISPLAYING THEM ON THE SCREEN AND ON 
THE MANUAL CONTROL STATION DISPLAY. THIS CONTINUES UNTIL THE OPERATOR 
AGAIN ENTERS Q ON THE CONSOLE, AFTER WHICH THE PROGRAM EXITS DACK TO DOS 

DEFINE CL* AS CLEN 
CLEA R 

CL*=*"XMZ" ! SEND WAKE UP MESS TO CIG LEN GAUGE 

SEND CL* 

RECEIVE CL* 

G*«"" 

DISPLAY 

DISPLAY "THE CENTER LEDS ON THE CAMERA SHOULD NOW BE LIT. " 
DISPLAY "ENTER 0 WHEN FINISHED- " 
CL*~"XDF" ! DISPLAY FOCUS ON LEDS 
SEND CL* 
REM RECEIVE CL* 
G$= ,, M • 

WHILE G*<> "Q" 
G*=READKEY* 
END WHILE 

CL^^XDStaO" ! SET MESS TO DISPLAY FIELD OF VIEW ON LEDS 
SEND CL* 
REM ' RECEIVE CL* 

DISPLAY : : . " "." . .-V'- : 

DISPLAY "USE ADJUSTMENTS TO J CALIBRATE CAMERA, USING SHORT AND LONG RODS. " 
DISPLAY "ENTER Q WHEN FINISHED- " 

"*- M : .' 

..wHILE G* <> "Q" .:i WAIT-FpR Q^TQ BE -.ENTERED 
REM GET LEN j : READ AND ' CALCULATE? : LENGTH. /. 
REM CL*= , «XTL9" . / 



---t-.-'rVj 



REM SEND - CL* -~ : '~ - ^v^^^v,. ,.. 
REM RECEIVE CL* ,^ : >, ^-v 

REM JdL*— "T" _ '-i ■ - : . \ - 



REM ,SEND -CL* 

REM jRECEIVEljCL*. ^^^^^^^-x. 



~REMTCCEf©*-rCL* _ , 



•.iGETl_EN^fc4:i;i^.i4:^ ,a .. -f- .-:: f? '. O" 

REM -MAN1*^LENGTH> ^CUEND* ■- - . -v V- ^ 

REM DISMANUL". ! DISPLAY "i ON ^ANUAU:PENDANf \ • ; " ^ V.,, V- 

DISPLAY ■ ROD LENGTH '** ..!L;CLEND* j" " ENTER Q IF :FXNXSHED."< 

SET -TIMER 1" FOR 2 SECONDS > ^ - ^ ■ • - : - ' * -v 

WAIT "FOR TIMER 1 V : ; ' 

G* 5= RE ADKEY* ! CHECK KEYBOARD FOR INPUT : 

END •;whhJE^?-:-» 'f.i r: * -.vt- 

MANii^w^^^:; " 

DISMANULvi 

system';: 

END- "s 
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PROCEDURE STARTUP 

GRIP77E5 ! SET BRIP p( -)3 7, 7, E5 
CLEAR ' 
DEFINE CR* AS CPDI ! CIS RTD PORT 
10 ' DEFINE D$ AS DIL ! DILUTION PORT 

,EFINE C$ AS CIRC ! CIRCUMFERENCE PORT 
DEFINE F$ AS FLGAUGE ! FILTER LENGTH PCRT 
DEFINE CLS AS CLEN ! CIB LENGTH PCRT 
DEFINE FR* AS FPDI ! FILTER RTD PORT 
DISPLAY 
CLEAR 

15 ERRSTOP*= M F" ! SET FLAG TO NOT STOP ON ERRORS 

MAIN ! EXECUTE MAIN LOOP 
OPEN 

NEST1 ! MOVE TO START POSITION 

SYSTEM I EXIT PERL AFTER SAMPLES TESTED 

REM PRINT w END OF STARTUP PROC " 5 TIKE* 

END PROCEDURE 



f 

. - - ••• 
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PROCEDURE MAIN 

REM THIS IS THE MAIN P(^)EDURE FOR THE ROBOTIC CIBfl^gjTE TEST STATION. IT 
REM CHECKS TO SEE IF THtr TEST PARAMETERS ARE TO BE ENTERED LOCALLY OR 
REM REMOTELY. IF LOCAL, THE PARAMETER ENTRY PROCEDURE IS EXECUTED. IF IN 
-5 EM REMOTE, THE OPERATION OF THE NETWORK 13 CHECKED- IF NOT OPERATIONAL, THE 
.EM OPERATOR IS ALLOWED TO ENTER THE LOCAL ENTRY MODE. IF OPERATIONAL, THE 
REM REMOTE DRIVE IS CHECKED FOR THE PRESENCE OF A W0RKLI3T. IF FOUND, THE 
REM WORKLIST AND THE SPECFILES ARE TRANSFERRED FROM Es AND F: RESPECTIVELY, 
REM TO C:\LINK\3PEC\. IN EITHER LOCAL OR REMOTE MODE, AFTER THE ;S3T SPECS 
REM HAVE BEEN FOUND, THE OPERATOR IS PROMPTED TO ENTER R WHE>4 READY TO START 
REM TESTING. AFTER EACH SAMPLE IS COMPLETED, THE DATA 13 TRANSFERED TO 
REM STORAGE. THIS IS REPEATED UNTIL ALL SAMPLES HAVE BEEN TESTED. 
REM 5/23/50 WBA 

REM PRINT " START OF MAIN PROC " 5 TIME* 
RLCTR-/-=0 ! REMOTE LOOP COUNTER 

RL$="R" ! SET TO REMOTE SO I NIT BELOW WILL RUN IN WHILE LOOP BELOW 

IF RLCTR%=0 THEN ! DO ONLY IF FIRST TIME IN ROMOTE LOOP 
WHILE Y*<>"Y" 

IF WLFLAG=1 THEN ! WORKLIST FLAG SET IN 6£T_BATA 

DISPLAY " ALL WORKLIST TEST HAVE BEEN COMPLETED V ■ - . 

END IF 

DISPLAY ' 
DISPLAY " YOU ARE NDW IN- THE AUTOMATIC MODE OF OPERATION " 

SET TIMER 1 FOR £ SECONDS * - ' ' " •■ 

WAIT FDR TIMER 1 

READ MODE? FROM "OPMODE" !* CHECK PARAMETER ENTRY MODE . 

CLOSE "OPMODE" v v : ^ . : . . ' \z: 

IF MODE* 53 " LOCAL " THEN i IF. IN LOCAL PARAMETER ENTRY MODE _ . " „ ■ .Ji 

rl*«"L" " \ . : " s I..-.. . :. 

(' y*="y h . •.*..■ 

ELSE ! IF IN "REMOTE PARAMETER ENTRY, MODE - - - r : . - . ■ V£* 

IF MODE*— "REMOTE" THEN .! IF IN REMOTE MODE .'-W.. } .:'Sc S;'. .... , ... J ...... 

RL*="R" ! SET REMOTE FLAG - - 7. e - - ^ V - ". -V; - . 7 .-/.-V 

display .- , ■ ■ " -." - ■ • ' '•"'.'••* " . " ; - -'<:•.: 

DISPLAY ■ STANDBY FOR CHECK OF NETWORK OPERATION: " ' ■■■ ^ 

DISPLAY . . :. . ■ .-I • '•: ;. ..-J. & 

CHECKLNK I SEE IF NETWORK '^OPERATIONAL ' r ■ " r.; ^j-f:^.. ■ • - . 
-.. .IF LINK$="UP" THEN . iJZFj NETWORK . , QPERAT I ONQL.- : ''^r\%\z^.£ : ^X y >.^^^. 

ELSE : - ^ - -~ ----- - ; " 77 _ _ ; - _ ~ : ^ 

display • -v' -.- ^-vA-i.i-d ^ . : :-vr^-:- -v- 

DISPLAY " ***** r v .- NETWORK IS NOT OPERATIONAL .•*****" f l^f-j; 

DISPLAY h TEST PARAMETERS CAN NOT BE READ FROM WORKSTATION** . ;^\;:.\\; 

..• DISPLAY . " •-.>; •^^^^^^^•-;>i..i s ^vfe V" J-'V^^r 

D I SPLAY " DO YOU WISH TO ENTER PARAMETERS AT THE . .TEST . STAT I ON ■ 5 ; - 1 ; f 
INPUT " (Y OR N) ";Y$ 
IF Y*«"Y" THEN 

. . '. RL^ 
i, ELSE . 

' :y$="Y" 

• „ DISPLAY 
. ; DISPLAY 
'j ~ END IF 
END ~IF ■'• 
ELSE ; • 

DISPLAY MODE* 





-end while _ ;- \-ys-;~ i .: ^ , ; 
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l£ Ri_*="L h 7HLN i IF LOCAL Pftftflta£.TE.R £NrUS( M Vl U U>fa*<P '• ***** ^i* 1 -"* ^A^muOfem 
CLEAR 1 eWWfilf WOltlMT fctoffMAl© 

DISPLAY ( ; fer) 

DISPLAY " YOU ARE IN THE LOCAL TEST PARAMETER ENTRV / MODE ,f 
DISPLAY 
Y$="N" 

READ WLIST* FROM "WLF3LE" ! SEE IF WORKLISTS ALREADY EXISiS 
CLOSE "WLFILE" 

IF WLISTS="WORKLIST FOUND" THEN ! IF WORKLIST IS PRE3EN . 

DISPLAY . ^„ 

DISPLAY " A WORKLIST HAVING THE FOLLOWING BARCODES WAS rDJND:" 
WHILE WLIST*<>"END OF WORKLISTS" i UNTIL ALL BARCODES HAVE BEEN READ 

READ WLIST* FROM "WORKLIST" « READ BARCODE 

DISPLAY WLIST* 
END WHILE 
CLOSE "WORKLIST" 

WHILE Y$="" 
DISPLAY 

DISPLAY " DO YOU WANT TO RUN THESE BARCODES NOW (Y OR N3? w 
INPUT ■■ (N WILL DELETE THESE BARCODES) ",Y$ 

END WHILE . 
END IF 

IF Y$="N" THEN 

GETPARAM ! SET TEST PARAMETERS LOCALLY 
END IF 

. VJLFLAG-1 ! SET FLAG TO LOOK FOR WORKLISTS 
ELSE ■ ! IF REMOTE PARAMETER ENTRY 

IF LINk*="UP" THEN ! IF NETWORK OPERATIONAL 

WLFLAG^l ! SET FLAG TO LOOK FOR WORKLISTS 

END IF ■■• r ■■ 

ND IF . V .: 

"ERRMODE !.~13ET ERROR RECOVERY MODE, ATTENDED OR UNATTENDED .... .:j 

WH I LE WLFLAG=1 ! WHILE WORK LI STS .A RE -PRESENT " 

RLCTR*=G" -- ~ ~ : : 'r •- ■■' ^V;-^:.:"/^.'Tx^;^. , ' • ■ ■ 

IF MODE*=" REMOTE" THEN ! IF IN REMOTE MODE - - . 

CHECKLNK ! SEE IF NETWORK STILL.: ACTIVE 
- . JF-_L,i NKS— "UP " - THEN ! I F NETWO RK^ST I LL 1 ACT I VE '.' 
" "blSPLAY " TRANSFER I NG SPEC F-ILES TO -THE TEST STATION:" 
^n giPHkWKLST^SEE ^Fl^ORKLlstS^PRESENT: - - -- 



^--:iraD:M4UST*iFROM:.-* ■ ■■■■ - — 

' ^FVWCiST*<>^NO "WORKLISTS FOUND «HHEN^^l^-- --^f.-- • ...... _.- 

*. *t ^WRrrElWLIST* TO ^l^RASE.BAT^I^WRITE^WORKLIST FILE "NAME -TO ERASE : 
" READ WLIST* ;fROM ^"WU r IL£^ ; ?^T-^t--r»^^ ~ - - - ■■ - - 

WR I TE * UL I ST* 1 TO . * WLE R ASE. B AT • • ■ r ! ~! WR I TE WO RKL I ST FILE NAME TO RENAME 
: "CLOSE' «WLERASE.BAT tt ^ ; ^ ^ " " : ' f'r ; 

DOS TRANSFER ! TRANSFER FROM . NETWORK TO TEST STATION 

.end if, ■ r %r :^;^- ; , .. "■ t r y-/X-fi : ;. A : .: .; ,7 : : r, . . 

*<END ^IF-£#&£ : ^ Zy^'^^'f^'r*-^ 
GETWKLSTS^ SEE IF- WD RKL 1ST PRESENT^ii NP--\l--i NK\SPEC\ DIRECTORY ~ - - 



"; CLEAR' ^ CLEAR SCREEN >~r> 
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END IF 

CLOSE "USEDLIST" /r: 
DISHEADR 1 DISPLftgDATA HEADER (gg) - 

PROBCTRtf=0 ! CLEAR TROUBLE MESSAGE COUNTED 
WHILE SAMCTV- > 0 

DLINE/.=SAMNC%-SAMCT% ! CALCULATE SAMPLE # FOR DATA DISPLAY LINE 
DISPLAY ! CLEAR ANY PREVIOUS MESSAGES Fr<Gf. THIS LlttE 

REM DISPLAY 

CURSOR <DLINE'/.<?17>+7, 1 

REM IF DLINE5'-=17 THEN ! IF WRAPPING DISPLAY AROUND 70 TCP 

DISPLAY ! CLEAR THIS LINE 

CURSOR <DLINE*ei7) +7, i ! MOVE BACK UP 70 Li;^E 
REM END IF 

DISPLAY DLINE*+1$ ! DISPLAY SAMPLE NUMBER 

65 AMPLE I GET SAMPLE AND RECORD LENGTH, IF REQUIRED 

IF C (CRFLAG « 1) AND (TSTS%>0)) OR < (DFLAG^l J AND <T3T4*>0>> THEN 
CRTDCHK ! SEE IF INSTRUMENT IS EMPTY 

IF CTSTESOO OR (TST45O0) THEN ! IF INSTRUMENT 13 READY 
IF FAULT$<> H S" THEN J IF NOT SKIPPING THIS CIGARETTE 

TDTRTD ! CALL TOTAL KTD PROCEDURE 
END IF 
END IF 
END IF 

IF <CFLAG - 1> AND (TST3%>©> THEN 

CIR ! CALL CIRCUMFERENCE PROCEDURE 
END IF 

IF (CTST534 > C) OR <TSTS* > 0) } AND (SIHV.= 13 THEN 

! IF FLEN OR FRTD REQUIRED AND SAMPLE PRESENT IN HAND : ' 

FCO ! CALL FILTER CUT OFF PROCEDURE 
ELSE ! IF NO OTHER TEST REQUIRED 

SAFPOS ! DISCARD CIGARETTE 

OPEN 
END IF 

'IF = CFLFLAG « i) AND CTST5*> ®> AND <SIH*=1> THEN 

FLEN ) CALL FILTER LENGTH PROCEDURE 
END IF 

IF CFRFLAG = 1> AND CTSTfctf) ©> AND <SIH*=1> THEN 

FRTDCHK ! SEE IF INSTRUMENT IS EMPTY . . .. 

IF <TST&*><3> THEN ! IF INSTRUMENT IS READY 
. IF FAULT* <>"S" THEN ! IF NOT SKIPPING THIS FI LTER _ , 
— ~ J" — FRTD ! CALL FILTER RID PKUULlMJHh : —~ ~~7~~~ HT~ 

end if . r /\/; v; " \ . ~ . . . i _ , - _ ■• 

END IF ; . . 

END IF 

SAMCT% = SAMCT* -1 

IF FAULT*= W A M THEN I IF ABORTING TESTING OF ALL SAMPLES 

ABORTRUN 
END IF 

R*=READKEY« ! SEE IF KEY ENTERED 

IF R*<>"" THEN.!. IF KEY ENTERED . .4.. . 

WHILE R*<> "V !. CLEAR KEYBOARD BUFFER , . - - > r.^ J v ^ ^ 

R1*»R* ! SAVE LAST KEY INPUT - * * - * *■':.-"..;-'• 

- ' DISPLAY R* 5 .. - ! t.r- ; :r— sV w . • ■ --: ^ 

• ' R*»READKEY* '-" , v. •: '"•*-••" '{'" ■[' 

• END WHILE ■ - . ~ 7 V-S--T\ : '" ^ 

IF Ri*=*"P" THEN ! IF PAUSE KEY ENTERED 1 .' ■•■ 

DISPLAY . 

y ' ,errstop*= ,, t w ! set flag to pause in errresp "2". i.;*V- 

" TERRRESP ! SIGNAL STOP AND GET OPERATOR RESPONSE TO CONTINUE'. 1 "-.- " ; - " 
- . 2-.' = -J ; ERRMODE- ! FALLOW ERROR MODE TO BE CHANGED, IF. NEEDED l^^^i^^-X 

.-■ .-- -END IF„.. . . , , , . , , .... - . ■ - ,-. * :<-.-» ^fc-J,.^ 

END -WHILE - -V.:. . . : , - - . ; . . ". ^l:^^:- 
CLRHOPR ! REMOVE ANY SAMPLES LEFT '. - * - : ■ ^?7i'X~~.^: : . : l 

O PEN ■ £ -., _ . .. ' --- - ■^■.■k±r*2^^&¥-*^*^ 

C\jft£on, -jjO ^ \ noMt cohort. 
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IF DLINE'/.>0 THEN ! IF DATA TAKEN 

DAT! CALL PGM T/^^ -COLLECT DATA AMD STORE IN "r^-RCCDE. DAT" 
END IF ^ . 

PCHECK ! SEE IF PAUSE ENTERED 
DISPLAY. 
END IF ! END IF BARCODE FOUND 
END WHILE ! BARCODES ARE PRESENT 
IF MODE$=" REMOTE" THEN 
CMD$="NO CODES" 

WRITE CMDS TO "USEDLlST" ! CLEAR USED CODE LIST 
CLOSE "USEDLlST " 
END IF 

END WHILE ! WORKLISTS ARE PRESENT 
END PROCEDURE 



,i_i..\_.-L-. ! ;. . - , : s-cjMO. ; - , ' - - . -• • . 
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PROCEDURE CHECKLNK ~ ^ 

' THIS PROCEDURE CHECK^^ME STATUS OF THE NETWORK AifgpSITS LINKS 
i INDICATE THAT STATUS. THE BASIC PROGRAM " NETCrtECK" ^Ts CABLED. Ir 
! THE NETWORK IS OPERATIONAL, THE BASIC PROGRAM RETURNS IMMEDIATELY^ 
•IF THE NETWORK 15 NOT OPERATIONAL, THE BASIC PROGRAM RETURNS Ar-TEn 

A TIMEOUT PERIOD. THE STATUS OF THE NETWCSK I "3 £ETUR«EB I . -i "HE F^LE 
! "LIMKSTAT. DAT" AND 13 SAVED IN LINK-. 

DCS NET CHECK ! CHECK THE NETWORK STATUE 

READ LINKS FROM "LINK3TAT.DAT" ! READ THE STATUS OF THE Nb 

CLOSE "LINKSTRT. DAT" 
REM DISPLAY LINK* 
REM SET TIMER 1 FOR 2 SECONDS 
REM WAIT FOR TIMER 1 
END PROCEDURE 
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; THIS BATCH FILJ CHECKS THE NZT^iC^ SERVED T2 SEE IF IT 12 C-'SRfiTI CNfiL. 
= 3PERRTIONflL.. IT U3ITE3( , : '1E STPTU3 OF Ti iS .^CrTWOSK TC(?J>i.1 FILZ 
r LINK3TRT.DRT l/ig/SS^Bfi ^ 



to 

6- So Off 
- net up 

©echo UP; Iir«ks-b^*j. cJ£ii 
Sgofco finish 
•i net down 

15 ©echo DOWN> li^kstat. Cat 

if inish 



20 
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scj-ia cff 

: SCTS 3ft T FILE 
BASICS WCRKLI3T 
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PROCEDURE ERRMCJBE 

REM THIS PROCEDURE fiLLOQ") THE OPERATOR TO SPECIFY XrjTypZZ THE TEST STATION 
REM 13 TO OPERATE IN Ttffc^ATTENEED OR THE UNATTENDED \iS-DE- IN GENEVA;-, 
REM WHEN THE ROBOT DETECTS AN OPERATIONAL PROBLEM, IT TRIES TO CORRECT THE 
' "EM PROBLEM. IF IT CANNOT, IT SIGNALS THE OPERATOR AND STOPS WHE;"4 IN THE 
.EM ATTENDED MODE. THE OPERATOR CAN THEN CORRECT THE PROBLEM AND TELL THE 
REM RQ3CT TO CONTINUE- IN THE UNATTENDED MODE, IT CONTINUES CN, BUT SKI.-C 
REM THE INSTRUMENT WHICH IT THINKS HAS THE OPERATIONAL PROBLEM. 3/G/S* -,SA 
REM 

0* = H II , 

WHILE R3="" 
DISPLAY 
DISPLAY 

INPUT " DO YOU WANT TO STOP WHEN AN ERROR IS DETECTED CY OR N>" ;RS 

CASE R$ 
IS " Y" s 

ERRSTOP$="T" i SET FLAG TO STOP ON ERRORS 
IS "N" : 

ERRSTOP$~*'F" ! SET FLAG TC CONTINUE ON ERRORS 
DEFAULT: 

RS="" ! RESET TO STAY IN LOOP 
END CASE 
END WHILE 

WHILE R*<> n R" 
DISPLAY 

— INPUT " ENTER R WHEN READY TO RUN: " , RS 

DISPLAY 

END WHILE 
END PROCEDURE 
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123 REM USED. IF A WORKLIST IS NOT FOUND, THE MESSAGE "NO WGRKLISTS FOUND ' : I£ - 

14© REM STORED IN THE FILE "WLFILE", AND THE PROGRAM EXITS. IF A WORKLIST IS 

15© REM FOUND, THE BARCODES ARE TRANSFERED TO THE FILE "WORKLIST ". THE NAME C.~ 

ISC REM THE WGRKLIST IS SAVED IN " WLFILE" FCR REMAP" *NG *Y THE PERL PROQRPft AFTER 

173 REM THE SAMPLES HAVE BEEN TESTED. THE SPEC FILES fiRE SAVED IN THE FILE 

I3C REM "TRANSFER. BAT" , FOR TRANSFER FROM THE NETWORK TO A HOLDING DIRECTORY IN 

ISC REM THE TEST STATION PC. THE NAME OF THE WORKLIST IS ALSO SAVED IN THE FILE 

S3© REM "LASTLIST" FOR STARTINS THE NEXT WORKLIST SEARCH. 3/I6/S3 WE A 

£10 REM . . .. 

ESC CLOSE/-" 

EEC ON ERROR- GOTO 3£© 

£40 ON TIMER (2) GGSUB SSO : REM 3 SECOND TIMER FOR DISPLAY OF BARCODE 
E5© DA*=DATE* 

ESC M*=LEFT*<DA*,2> : CURMON=VAL CM*) 
270'D*=RIGHT*CDA*,7> - ' ,/ 

ESC D*=LEFT*.(D* f 2> i a CURDAY=VAL CD*) . , 
290 Y*=RIGHT* CDfi$V*4) : CURYR=VAL<Y*> 

3250 OPEN VXPERL'vLASTLIST" FOR INPUT AS 4*1 : REM GET LAST WORKLIST NAME USED 
^10 INPUT #1, LASTLIST* 

3Z.0 CL0SE:#1:: i/:v: / ,. .. : >.V I ~; .. 

33© M*=LEFT* (LASTLIST*, E) : I "REM ;PRINT , M* 
340 D$~MIDi (LASTLIST*, 3, 2) s REM .PRINT rD* 
350 Y*=MID* < L ASTL I ST* , 5, 4 ) ^ REM -PRINT -Y* . 
3SO DAY=VAL CD*) s REM CONVERT DAY TO NUMBER 
370 MON«=VALCM*) : - REM CONVERT MONTH -/ . 
330 YR=VALCY*) : ;REM, CONVERT YEAR - 

3S0 Y*=RIGHT*CY*,2) REM PRINT „Y$^-t i:^,- ■ i. 

40O- :OP£ N ," \PERL\WORKLIS T ^ ^FOR OU T PUT .AS , 4*5 : ; . " . — '~ ~ . 

410 MAXkXT;C=5©iy^:f^ WORKLIST FILES / " . [ 

4so i%=i /-J^^^j^.:--"' "L - • ' . \ '. "., . . 

430 EXT=0~s REM II^TI ALIZE^FILE- EXTENS 

440 LASTLIST*=M*+D*+Y*' = REM FORM WORKLIST ROOT NAME 

450 WL*='*W ,, -+LASTLIST* " i" REM FORM^WORKL 1ST ROOT NAME FROM MONTH, DATE, YEAR 

4S0 TL*="T , *+LASTLIST* : REM FORM .USED WORKLIST NAME 

470 PRINT M*+ ,, /"+D*+ , V+Y* 5 REM DISPLAY DATE BEING SEARCHED FOR 

4S0 IF CURYR.CYR GOTO SO© z . REM/ IF TODAY. 1 S YR < SEARCH YR, STOP 

4S0 I F^ .< CURMON <=MON ) : ; AND. C CURD AY <DAY>~AND ;.<YR=CURYR5 GOTO S0O 

500:-WHILE-XEXT^|«flXEXT^Ji^.^ -j ■ '■■ \ ' ... - / L/'-ZX. 

5I0 EXT* =! STR*XEXf)/:s REM FORM FILE >EXTENSTON - ; % .. -4 

520"EXT*7=]^0^^GHT*XEJCT*;; 

530 >EXT*1^^T^|GHT* CEXt*^3>'^ /> .-V- . - ; - - : ; 

540 P*=WL*+EXT*t:^OtCT ■■ — ' : " - : 1 - ' - - V 

550 OPEN ^EsX^+Pi^FOR ^NPUT^S^I "^K^f i^r : T / r ; / - 

Q*=TL*+EXT* : : REM FORM COMPLETE USED FILE NAME . -l / 

; print r p*:jiT>^p / --/~v'// ^~/^i^^ : - 1_ - ■ r " -^llv^ . • . ::Lz . ■ .. ..:v-: .: - : ■ v/'" : 

530 ^EN^PE^ \. /" ~ V/\;/^v - / -^V> r---""- /• ./v r 

530 /P^INT^3V^DEHlE: \ ^*Q* Ksi'J^ISftyEjWO^i^StiFI LE. NAME, ^ELETE^|^^^./- ;/, 4 _^. ^ 
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5 7 Q PRINT #3, "DEL F 8 V' ;'jS3£g-*- w . SPE" : "EM SAVE SPE^JlLE NAME TO -3L~ . S 
SSO PRINT 5 1%; "3ARCCD& ^ " ; 3HkCCCE5 

£30 TIMER ON : REM ACTIVATE DELAY TIDIER ViriZ-iZ CDEE DISPLAYED 
7 00 GCTC 70G : REM WAIT FOR TIMER 73 EXPIRE 
10 |0 TIMER OFF : REM 3TCP TIMER 

72© ir.=*I*+* : REv INCREMENT CODE COUNTER 
732 GOTO £2£ 

74© IF 1'A > I THEN EXT=MAXEXT:'. ; REM IF EARCCDE FuuMD l-iOR/.LIS . 
750 EXT=EXT l' : REM INCREMENT EXTENSION 
76© WEND 

77 C IF 1% > 1 THEN GOTO £33 : REM I - BARCODE 3 FOUND IN WORKLZS7 
730 GOSUB 1000 : REM INCREMENT W3RKLI3T NAME TO NtiXT DflTr. 
730 GOTO 430 : REM REPEAT SEARCH 
S0© OPEN *' \PERL\ WLF I LE " FuR OUTPUT A3 S3 
31Q PRINT #3, "NO WQRKLISTS FOUND" : CLOSE 4*3 
GEO GOTO 9C0 

S2i2i PRINT 4*3, "END OF WORKLISTS" : REM INDICATE END CF U0RKL25T 
340 CLOSE #£ 

S50 Y*=STR*<YR) s Y$=RIGHT$ < Y$, LEN C YS> -1 5 
20 3S0 LASTLIST*=M$+DS+YS : REM FORM NAttE OF LAST WORK LIST FOUND 

S70 OPEN "\PERL\LASTL 1ST " FOR OUTPUT AS 

S3© PRINT fc2, LASTLISTS s REM SAVE NAME OF LAST MCRXLI5T FOUND 
£9S CLOSE #E 

gee close 
310 system 

320' REM . - 
25 330 REM ERROR HANDLING SUBROUTINE 

940 REM ' 

350 IF <ERR*=53) THEN RESUME 750 : REM IF FILE DOES NOT EXIST 
IF <ERR=55> THEN PRINT " FILE, ALREADY OPEN RESUME NEXT 
?m PRINT "ERROR" ; ERR : RESUME NEXT I ; 

380 RETURN 71© : REM RETURN AFTER DELAY FDR DISPLAYING EARCODE 

930 END v r-T-z.r:i v: . . l-L:: . - ' \ ... •; 

30 1000 \ REM !. v". .= .' Fi . r."V V • t" 

101© REM INCREMENT WORKL I ST NAME TO NEXT DATE 7 " 

i02e-REK-.- ^V^V^,-; ■■ , : . ..... •■ : ,A . ... ^ ■ 

103© DAY—DAY+1 : REM INCREMENT TO NEXT DAY " - . 

1040 llF - (DAY r < £9) "GOTO- 1 160 z -REM TF NOT - END -OF MONTH, CONTINUE SEARCH - ■■: .\y^' f 
* H350-.IFxMONOE.THEN ^GOTO .4.100-1,: REM_IF .NOT FEBRUARY, CONTINUE SEARCH 

10S0 IF yS CYR MOD 4)=©> AND <DAY<30) GOTO .11.60 > . .REM . IF 2/23 GF LEAP , YEAR yi-Zfi 

35 1O70 MON»3 i REM SET MONTH TO MARCH JF NOT £/S3 OF LEAP YEAR . r - . j: ^v.^v ^'.."i 5 t V>V^' 

1030 DAY-1 : REM RESET DAY ... ' 1 - - •■' h - - - 

1030 GOTO 11 50 s REM CONTINUE SEARCH , , r 

1100 IF DAY < 31 GOTO 1160 s REM IF NOT END OF MONTH - - : .v* l : ■ Vvft?/-- 

1110 IF CMON=l> OR <MON=3) OR CMON^S) OR <MON=7> OR <MON=o> OR CMON=iO> OR <MON= ; 
IE) GOTO 1140 s REM IF JAN, MAR, MAY, JUL, AUG, OCT, DEC ^. V! "--i- 

1120 -GOSUB 1130 ;" . J^^Vvh:.^ 

40 1 13© "-"GOTO. H^-rVr; ■" ( .-. V :. V\ - : i" - V- "... : 7v,;. : -^,->t 

1 140 *IF f DAY."i;<^32 •. GOTO *d 160 REM .IF NOT END OF-.MONTH / 

1150 GOSUB ^1130 J : REM CIF.'END OF MONTH, INCREMENT MONTH , v ; ^ " ::v;:;'v:. '. 

1 ISO D$=STR$ (DAY) ; : -D*="0 "> RIGHTS <DS, LEN (D$) -1 >- ■ : . D*=RIGHT* <D$ f 2) 

1170 :M*«SfR* CMON) :? s"'M i > ^ V " f^I^ 

iia0TRCTURN^*™r^ ' ~ - ^ 

1190'^EM -r^>-^>-^^"-' V ■ . ; ■ - ■ - ^ , ;.v "•:.->'-> ■ 

3 0^0 REM INCREMENT MONTH AND YEAR . 

iaro: REM^-a^l^ L:;:^-^ viii'.\7 ■ . : : , ... .- 

1240l^MMNrH3^6df d^^^^i^EM^iF^OT DECEMBER ^ ;^v^^^r^-i^ft 

i2^ s yr^a^*x^:;^^U;^4- v , ... . . . ., ; . _ .. . - ..^.^^^--^ 

1260 YR=YR+"1 IV .-REM -INCREMENT YEAR / " \ : i-:: v/^^:: - - •; . . ... .-.v-v 

' 1276-Y*^STR* <YR> : ;ls'-lY*=;0"+RISHT* (Y*, LEN < Y»)— i > . • ■• Y*=RIGHT$ CY$, E) . i^^J^&^V . 
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PROCEDURE GETWKLST ^ y~ 

! THIS PROCEDURE 13 US3^£>iHEN IN THE REMOTE PARAKETE^^TRY rtCDE, Tw LwiCi:C 
! FOR THE WORKLIST, AND IF FOUND, TO TRANSFER IT F.<Gr'i T.iii ^ET-'iO.'-.K SERVER TO 
• ! P DIRECTORY ON THE PC, WHERE IT CAN EE UEED BY THE TEST S .ATI ON. IT A_SG 
■ TRANSFERS THE TEST SPEC FILES, l/l^/'s® WBA 

IF RLCTRvi=2» THEN ' IF FIRST TIME THRU LOOP 

CLEAR 
REM CURSOR 3, 1 

DISPLAY " LOOK I No FOR WORKLIST" 

REM DISPLAY 

REM CMD*="BASICA WORKLIST" 

REM WRITE CMD* TO "TRANSFER.BAT" 

REM CLOSE "TRANSFER. BAT" 

REM DOS TRANSFER.BAT ! LOOK FOR WORKLI3T3 
REM DCS CHKWKLST « LOCK FOR WORKLISTS 
READ WLISTS FROM "WLFILE" 
IF WLIST*="NC WORKLISTS FOUND" THEN 
WLFLAG~8 ! SET FLAG FOR NO WORKLISTS 
SPECFLAG=a 
DISPLAY 

DISPLAY " ***** NO WORKLISTS FOUND *****" ■"■ 

DISPLAY , : 

ELSE 

WLFLAG=1 ! SET FLAG FOR WORKLIST FOUND 

SPECFLAG=1 ! SET FLAG TO LOOK FOR SPEC FLAG 
REM WRITE WLISTS TO "WL ERASE. BAT" 1 WRITE WORKLIST FILE NAME TO ERASE FILE 
REM READ WL I ST* FROM "WLFILE" ! GET NAME OF WORKLIST FILE NAME TO RENAME " [ 

REM WRITE - WLIST* TO " WLERASE. BAT" 
REM CLOSE . "WLERASE- BAT". 
9£M BARCODE*=" " 

RCM WHILE : BAROCDES <> "END OF -WORKLISTS" » UNTIL END. OF WORKLIST REACHED . . 
REM READ BARCODE* FRCW" "WORKLIST" ! READ BARCODE 

REM IF " BARCODE* .<> "END OF WORKLISTS". : ! IF NOT EJvID OF WORKLIST ; r: •• 

REM -CMD*="COPY F : ,, +BARCODE*+". SPE \LINK\SPEC" 1 CMD TO COPY TO HOLD DIR ' ; 't 

REM WRITE CMD* TO "TRANSFER. BAT" ! WRITE .COMMAND TO TRANSFER FILE 

REM " ' : IF EOF < "WORKLIST" ) =1 THEN f \ r IF EOF THEN : , . r 

REM : ' v? " BARCODE$="END OF -WORKLISTS*? .! SET .TO EXIT LOOP 

R EM r, ,.-END, : IF :7 .^. A :,. vj^^jij/fe^ J - - ----- - • - ■ - . • - -z^: 

REM "END WHILE~ T UNT^ 

REM " * CLOSE V TRANSFER. BftT"^:;;:r^^l#££^ .:• ~- 

REM DOS TRANSFER ; ! EXECUTE TRANSFER OF SPEC FILES TO j HOLDING DIRECTORY 

END IF - . • . ■ •- ■ 

CLOSE "WLFILE" ~ p ' ■ - >^ ■ r . ■ i 

END IF ! FIRST TIME THRU LOOP ■ " 1 

END PROCEDURE " ' ; . ~" /, "5 
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PROCEDURE USEDCHK _ 

! THIS PROCEDURE IS Us( ; ; . r ;jTC SEE Ir ft WORKLIST WAS A<|ftTED BEFORE IT WAS 
! COMPLETED. IT READS THE ENTRIES IN THE WORKLIST ArSr COMPARES THEri TO A 
\ LIST OF USED CODES. WHEN AN UNUSED CCDE IS FOUND , IT IS THE F:RST CODE 
« BE TESTED, SKIPPING OVER THE CDDE3 ALREADY USED- i*tA 

IF RLCT^'/.=tf THEN ! IF FIRST TIKE TWRu LCCP 
iy.=© ! SET COUNTED TO STAY IN LOOP 
WHILE l/-=tf 

READ BARCODES FROM "WORKLIST" 1 GET BARCODE FROM WORKLIST 

READ USEDCODE* FROM "USEDLIST" ! GET USED BARCODE 

IF BARCODES <> "END OF WORKLISTS" THEN ! IF NOT END OF WORKuIST 

IF BARCODE* OUSEDC0DE5 THEN i IF CODE NOT USED YET 
I-/.= l ! SET FLAB TO EXIT LOOP 

ELSE 

RLCTR5£=RLCTR*+1 ! INCREMENT USED CODE COUNTER 
IF RLCTR%=1 THEN I IF FIRST USED BARCODE FOUND 

DISPLAY "USED BARCODES FOUND IN THIS WORKLIST: *' 
END IF ' 

DISPLAY BARCODE* ! DISPLAY USED BARCODE 

IF EOF ("USEDLIST") =*1 THEN » IF END OF USED CODE LIST 

I*«l ! EXIT LOOP 
END IF 
END IF 

ELSE \ IF END OF WORKLIST 

I%=1 ! EXIT LOOP 
END IF . . - 

END WHILE • 

CLOSE "USEDLIST" T . 

IF RLCTR%=© THEN ! T F NO USED CODES FOUND - 
/ CLOSE "WORKLIST" L CLOSE FILE TO RESTART ON READ 

'"- — ■ ELSE .*■'•> • -Jvi/r'-r.- •. .. '' . / ' '■ _ . 

. SET- TIMER .1 FOR ,2 '.SECONDS .! PAUSE FOR DISPLAY OF' USED BARCODES 
. : WAIT- FOR TIMER ; ; l.^: ^fr-.v . . - ■ 

• END IF- ■ . ; ■ -.- k;^.;'; ... ... . . .. . . ' • ; - 

END IF ! FIRST TIME' THROUGH LOOP •' 
REM DISPLAY :RLCTR^ ^:^ x-.", : _ •{:... ...y..:V- . .;■ . 

REM -DISPLAY 3ARCODE*^:^ V - V -":/ r . ' \ ' 

REM ^ DISPLAY -USEDCODE*^ .ii^L ?- l.-.Tt' t. ■> : .^-■^v^g- jj: :r-~ , =. :: V 

rem rr^ETT^inhiEir^T^^i?^ ~~ : — ~ 

REM . WAITi FOR /TIMER ^--i - C ^ • - . - . i, 

END PROCEDURE ::., .-, • .. . . - " ... •• . '• . 
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PROCEDURE GET_DATA 

REM THIS PROCEDURE REAl£|§)THE SPEC FILE DATA AND SAVaJ&XT FOR USE I« TESTING 
REM SAMPLES. 5/15/30 WBA 
. REM 

^PECDRS="\LINK\SPEC\" ! DIRECTORY LOCATION OF SPEC FILES 
F RLCTR/.=Q THEN ! IF FIRST TIME THROUGH L.CCP 
IF MOD ES=" REMOTE" THEN \ IF IN REMOTE MODE 

USEDCHK I SEE IF RNY 2ARCO0E3 ALREADY RUN IN THIS i*GR^LI37 
END IF 
END IF 

RLCTR*=RLCTR*+1 ! I NCR REMOTE LQGP COUNTER 

READ BARCODES FROM "WORKLIQT" 

SPF I LENAME*=SPECD R* +BP RCODE*+ " . SPE " 

IF BARCODE* O "END OF WORKLISTS" THEN 

CLEAR 

DISPLAY 

DISPLAY " LOOKING FOR TEST SPECIFICATION FILE' 1 i 

DISPLAY 1 
SPECFLAG=1 ! SET FLAG FOR BARCODE FOUND 

REM CMD*= M COPY M +SPECDR«+SPFILENAME$+" \PERL" 

REM WRITE CMD* TO "TRANSFER. BAT" 

REM CLOSE "TRANSFER. BAT" 

REM DOS TRANSFER. BAT ! COPY BARCODE TEST DfiTA TO PERL 
CTR3i=0 

RODCHECK"/=l ! SET FLAG TO - COMPARE ACTUAL ROD LENGTH TO EXPECTED 
RLFLAG=0 

CRFLAG=0 4 j 

CFLAG=0 . ' 

DFLAG=0 * ^ } 

.FLFLAG-0 i REINIT FLAGS . j 
/ FRFLAG=0 . - . I 

SAMNO%=0 ■ • : ■' ... : 

ciglen^c ' ~ . 

_ FILLEN*=0. . t " ; ; — , ; 

'TST13£=0 • \ 

T5T2tt=© - . f 

TST35C=-0 . ... " ■• j 

TST4*=0 ;;"'.'-■:...•'..'•* \ 

. . . TST5 *-0. : . .. i . . - ■ . . .., ...< : . . • - ■:■ y- 

TSTSsC-CTT" .- ., _•_ •_ L -. • _ • ~~T~~~~. * 1 .. _i s "O*-.-. { 

. T1*=0 . ,' - ' ;■"::,"-*■ ?" • . i -..1 ■■-.--> _v„ j 

... TE3C*0 . A-,. :.- .- • 1 . " '-'.-.v "• :- t : ■:■ ri.i-'- i. j 

'. T3*=0 '/\ ■ ' : l v ? 

T4*=0 r". ' 

T5*=0 • • • : . J- , f ... • . • " : '- :.T 

TS%«0 

FOR I*=l TO 25 T ' 

READ D* FROM SPFILENAME* 
" i IF ^ EOF <SPFILENOME*)«l THEN . 'i - * 

■ :_t "..J 5 V/I ; ! . SET , FOR I % CNTR TO 25. \ I F r END- OF • FILE ... : 

A*=LEN<D*>: * a -v- i SET: A ;= TO LENGTH OF- STRING ^ 
• ' , ''^I*»^^^- V: !! i 1 J SET "Z* =:TO CHAR TO LOOK FOR . 
"^"^^21*^iN^R £ <D^2*V^ ^FIND POS'OF 'SPACE vl?-?T v-7 ! 

" B*=VAL(Z1*> - ! SET ' B = TO VAL OF POS OF SPACE 

"T«=LEFT* CD*, B%> ! GET DATA DESCRIPTOR STRING 

T- -V -7-.-.. 




..DISPLAYED*., 
;^"^^IS]PLPY^rSPEC- FILE.; ERROR" 
vi&liJi^itN^J^lW^T .^I?. PROPER- DATA" , D* . , 
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DISPLAY "D$ - 
CASE TS 

IS "BC " s ! 

BCODE*=DU 
IS "LENGTH " 
IS "CLENGTH • 

CIGLEN*-VAL < DS 3 
IS "TIPP_LEN " : !' TIPPING LENGTH 
IS "FLENGTH " s 

FILLENy.=VflL(D$) 
IS "TEST " : » TEST SPECIFICATION 

AJS—LEN <D53 * SET ft - TO LENGTH OF STRING 

Z1*=INSTRCD$, Z£) ! FIND POS OF = SIGN 
B*/^VAL<Z15> ! SET B = TO VAL OF PGS GF SPACE 

T*=RIGHTS<DS, A-/--BV.) ! GET NUMBER OF TEST TO BE RUN 
IF B%> 1 THEN 

D*=LEFTS<DS,B*-15 ! GET NAME OF TEST 
END IF 
CASE D$ 
IS "CIGJ-EN" = 

RLFLAG=1 ! SET ROD LENGTH FLAG 
TST1* = VAL<T$) 

WRITE Ds TO "CL. DAT" I WRITE TEST NAME TO DATA FILE 
CLOSE "CL- DAT" 
END IF 

IS "TOT_RTD M s 

CRFLAG=1 ! SET TOT RTD FLAG 
TST£"/. = VAL<TS) 

WRITE D* TO "CRTD- DAT" '! WRITE TEST NAME TO DATA FILE 

CLOSE "CRTD.DAT" . 
END IF 
IS "CIRC" : 

CFLAG«1 '.SET CIRCUMFERENCE FLAG 

TST3* = VALCTS) ' . 

WRITE D* TO "CD- DAT" '! /'WRITE TEST NAME TO DATA FILE - 
CLOSE "CD-DAT"^. 
END IF 

' IS "VENTURER" v ' ' • - : • J';-:. 

DFLAG— 1 ! SET DILUTION FLAG • - . 
= VALCTS 3 



WRITE '"D* -TO.- ^ D I L^DftT" > !*- WR ITE ■ ^TEST NAME: TO ; DATA;FILE:^ ?t^^'%-^^. 

CLOSE "DIll-TJAT" v ;^ i _ , . r : vtl.j^^ : i> ^ : --i;^.^ 

• END IF ;. , -rK.:'^ ; " - 5 "": s ~ ' *. ■- \ : \ '^^'^^'"^ ^^'^v^ 

IS *"FLT__LEN" s ' - ; * ; \/ : ...j:.. v . . - - - 71 

FLFLAG^l i SET FILTER LENGTH FLAG . : . ~. 

TST554 - VAL<T*i -V^;-"^ " " " • ~- ■ V v.' ;-J:;.:^ 

WRITE D* TO "FL- DAT" 1 WRITE TEST NAME TO DATA FILE . r 
CLOSE "FL.DAT" _ ... . 

end if .. ; . . -z U.^ ; -H-^.'^ " w; ; 3 

IS "FLT^TD»r^-.vJ:' " " " .. " .; V; : : ._-y :; ^^.^ 
^ ; FRFLAG- 1 *\! ~ SET rF I LTER RTD 'FLAG ^ - /^ v l; ;^;^/- ;^ v;«Ci - i^-^'^M 

TST6* 
WRITE 
CLOSE 



• : END IF 




; DEFAULT 

-DISPLAY /"TEST^SPEC; ERROR" 
END -CASE • ^_~+tJ-< ■ -J. 
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CLOSE SPF JL£W&m£* 

CMDS= M CQPY "+SPFJ L£NAMES+ H "+SPECDR5i+EARCCDE$ + M . TPE " 
APPEND CMD* TO "WL^S^E- BAT" ! ADD 5PSCFILZ NflMS^O RENAr-iE LIST 
CMD£="DEL " +SPF I LENRrtES ! DELETE SPEC FILE ^ 
APPEND CMD$ TO " WLERASE. BAT " 
CLOSE "WLERASE. BflT" 

IF SAMNOtf=© THEN ! IF NO TESTS FOUND IN LIST 
DISPLAY 

DISPLAY " NO TESTS WERE REQUESTED FDR THIS SAMPLE " 
DISPLAY 
ERRRESP 
END IF 

WHILE <CIGLEN%<77> OR (CIGLEN%> 120) « BET CIGARETTE LENGTH E:\iTRY 
DISPLAY 

DISPLAY " *-** NO CIGARETTE LENGTH FOUND IN SPEC FILE 
ALARM_JDN 

SET TIMER 1 FOR 1 SECOND 
WAIT FOR TIMER 1 
ALARM__OFF 

MSG**" ENTER CIGARETTE LENGTH <MM) " 

GETKEY ! GET OPERATOR RESPONSE 

CIGLEN'/^VALCIN*) ! CONVERT REPDNSE TO NUMERIC 
END WHILE 

WHILE CFILLEN"/<ia> OR <FILLEN*>3£) ! GET FILTER LEN ENTRY 
DISPLAY 

DISPLAY « #** NO FILTER LENGTH FOUND IN SPEC FILE *•**-" 
ALARMJ3N 

SET TIMER 1 FOR 1 -SECOND ... 
WAIT FOR TIMER I. K .:. :* , ;/.-.; . 
ALARM_OFF '. '""".*'- . • - r 

MSG*=" ENTER FILTER LENGTH CMM) "- 

GETKEY ! GET OPERATOR RESPONSE 
FILLEN*«VAL<IN*) i CONVERT TO, NUMERIC 

, END WH I LE . . "... . ,v -J'.'] '^y^'M^ii '. „ . 

ELSE - ! **"I F:"-. BAR COD E ^ NOT> FOUND I . i *■=_< • ~- -. .- — ^ : - - 

SPECFLAG=O^J : -RESET BARCODE -FLAG;: : : — J--- - - ' :-• 
. CLOSE '"WORKLIST**^ 1 ■ ■<2- : " ?r: V ■ 

-display ^. : > . : .-• :-v-^^i : i^'^^'i^.-:^ --^-.' ; •■ ■ 

' DISPLAY M " ; NO MORE BARCODES FOUND IN THIS LIST ***-**«• 

DISPU|fc£^^^ . , 



~ " DTSPLAY,:. 

CMD*~»»NO WORKL I STS FOUND ."^ ^d^^i^^^L-Ydui .1 "I T ~ 
WRITE - CMD$ TO. ; 5 WLFI LE " , SET. FLAG FOR .WORKLIST FINISHED 
CLOSE "WLFTLE" : 1 ' y i L •" - ,_: ^".- ! _ 

DOS WLERASE ! .ERASE 1 ''. WORKLIST AND SPEC FJLES 
END IF ! : TF BARCODE' FOUND -ri^iir:- -y r ^ ' ; " ~ * - 

REM END IF i IF WORKLIST FOUND 1 - 

END PROCEDURE ; ; -/ ; r->.^t : 
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PROCEDURE GETKEY 

THIS PROCEDURE flLLOWff'T^TRY OF DATA FROM KEYBOARD OjCH A RACTER AT ft TIME. 
1/29/S0 WBA ^ 

*o Key$= 14 a" 

V/HILE ASC<KEY$><>!3 ! UNTIL CARRIAGE RETURN INPUT 
DISPLAY MSGS; 

NUMERICAL ! SET FLAB TO GET NUMERIC DATA 

WHILE (NUMERIC?-— 1 ) AND < ASC <K£Y*> <> 13i ! WHILE NUMERIC DA s A INPUT 
KEY* - INKEY* ! GET KEY 
15 IF ASC<KEY*5 <> 13 THEN ! IF NOT CARRIAGE RETURN 

DISPLAY KEY* j I ECHO CHARACTER 

IF <ASCCKEY*)>47> AND CASC CKEY$> <3S) THEN ! IF NUMERIC CHARACTER 

IN*=IN*+KEY* ! FORM STRING 
ELSE - 

KEY*="A" 

NUMERIC*=0 ! SET FLAG FOR N ON— NUMERIC DATA 
20 DISPLAY 
DISPLAY 

DISPLAY " *** NUMERIC DATA REQUIRED ***" 
DISPLAY 

END IF , 
END IF 
END WHILE 
25 END WHILE 

REM DISPLAY " IN* ■ M ;*IN* 
REM SET TIMER 1 FOR £ SECONDS 
REM WAIT FOR TIMER 1 
END PROCEDURE 



40 
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PROCEDURE LD3PRDS _ 

D*=D*+"CIGP,RET7Z fc-'H-STRVtDLINESi-l ) +" " ! fiLD Sfi?,?i.iS^KBIErt 
PROSS=D*+PRCB* ! ADD PROBLEM KES3P.GE p S7S-NG 
70 PROECTR*/--0 THEN ! IF NO EttTRY LDCcED YET 

WRITE PRCBS Td "TROUBLE. DP.T" 



APPEND PRC3S TC "7~,0UBLE. DP." 
END IF 

CLOSE "TROUBLE. DAT" 

PRQBCTR-/.=PR0BC7R%+1 ! INCREMENT PROBLEM COUNTED 
15 END PROCEDURE 



20 
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PROCEDURE FILLHOPR 

! THIS PROCEDURE MOVES (C.]GmRETTE FRO* THE WAIN RGTflT" ;G HOPPER iC T- iE FEED 

! HOPPER ^ V 

! 

10 . SS=IN3 ! READ INPUT 

while s3 = 0 ! dg nothing if hg~,= zr eusy 

2 : splay "waiting for hopper tg f:*:g:-:" 

g3-:ns 
end while 

IF S3 = 1 THEN 

SW6_0N ! TURN CM HOPPER 
75 while S3-1 ! WRIT for HOPPER TO CO RCTIVE 

59= INS 
END WHILE 

SW£_OFF ! TURN HOPPER OFF 
REM H0P4 ! MOVE RCSOT INTO POSITION 

WHILE S3=S I WAIT FOR HOPPER TG FINISH 
SS-IN3 
20 WHILE 

FEED SAMP ! PRIME SfiMPLE FEEDER 
END IF 
END PROCEDURE 
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PROCEDURE FEED3AMP 

REM DISPLAY "FEEDSAMP" (" 

FEEDCHK ! WAIT UNTIL. F£*.i3En IS NOT EJGV 

sa=IN3 ! READ FEEDER STATUS 

P S3 = 1 THEN 

3U7_QN ! TURN CN FEEDER 

SET TIME 3 1 Fu~< 2 SECONDS ! WAIT FCS FEEDER 7C ACTIVE 
WAIT FDR TIMER 1 

SW7_OFF ! TURN FEEDER OFF 

END IF 

REM DISPLAY "END FEED SAMP " 
END PROCEDURE 
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PROCEDURE FEEDCHK 

SS=INa ! READ INPUT (gp 

SW7_OFF ! TURN OFF FEEDER 
REM DISPLAY "FEEDCHK " ; 

10 1 F SS=0 THEN 

DISPLAY 

DISPLAY "WAITING FOR FEEDER TO FINISH" 
END IF 

WHILE S3 = 0 ! DO NOTHING IF 
S6=INa 
REM DISPLAY SS; 

SET TIMER 1 FOR 1 SECOND 
WAIT FOR TIMER 1 
END WHILE 
END PROCEDURE 



15 
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PROCEDURE D I SHE ADR 
CLEAR 

NUMSAMP*=£ ! SET LINE Tb ; 'EI SPLAY # CF 
DISPLAY DATES, TIME* 
*£X\ DISPLAY 
* DISPLAY "BARCODE = "jE 
DISPLAY "SAMPLE SIZE - "|3AMN0'/- S ; 

DISPLAY "CIGARETTE LENGTH = " ; CI ELENSt, " FILTER LENGTh 
D I SPLAY _ _ 

DISPLAY " CIG LEN TDT RTD VENT CIRC FIL LEN FL i R . D " 

CURSOR NUMSAMP?i,S 

DISPLAY " <"+TSTl*4-"> ! DISPLAY CIG 
CURSOR NUMSflMPy., 17 

DISPLAY " ("+TST254+" ) '* ; ! # CRTD SAMPLES 
CURSOR NUMSAMPtf, 27 
DISPLAY " < W +TSTA5C+ H ) " 5 ! # VENT 
CURSOR NUMSAMP*, 35 
DISPLAY *< n +TST3%+' 
CURSOR NUMSAMP*,44 
DISPLAY ■ ("+TST5-/+' 
CURSOR NUMSAMP*,35 
D I SPLAY * ( " +TST6-/-+ M ) " ; 
REM SET TIMER I FOR 9 
REM WAIT FOR TIMER 1 
END PROCEDURE 
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PROCEDURE G SAMPLE ^ _ 

i THIS PROCEDURE FEEDS pgE- AMPLE FRON THE FEED HOPPEff||p .» ROoG. *- + C.-s^ 
« PT THE LENGTH CAMERA^ 1 3 USED TO DETECT THE PRESENCE OF THE SAMPLE, AND 
i IF REQUIRED, THE LENGTH IS READ AND RECORDED. IF THE SAMPLE IS NOT 
' DETECTED, THE SYSTEM WILL ATTEMPT £ OTHER FEEDS BEFORE INDICATING A 
10 PROBLEM AND HALTING OPERATION- THE OPERATOR CAN THEN MAKE REPAIRS, OR 

! ABORT THE SYSTEM OPERATION 
i 

SPEED S 
OPEN 

TRY_CTR-/=Ct 
FAULT* 32 " " 

15 REM PRINT " FEED I N SAMPLE " ; T I ME* !***** Qtr ~ rp TtrqTTWr 

GETLEN • SEE IF SAMPLE ALREADY THERE-**** REMOVE AF » ER TESTING 
IF VALCCLEND*) < 77 THEN ! IF SAMPLE NOT THERE 

FEEDSAMP ! FEED SAMPLE OUT OF HOPPER 
END IF 
REM HOP* 
CONTINUOUS 
20 HOPS 

HOP3 . ' "-' ; • ' - - 

END CONTINUOUS 
WHILE VAL (CLEND*) ( 77 

GETLEN ! SEE IF SAMPLE PRESENT ****** 
IF VAL<CLEND*> < 77 THEN ! IF SAMPLE NOT PRESENT 
' TRY CTR*=TRY_CTR5C+I 
25 IF TRY_CTR* < 3 THEN ! IF*NOT THIRD ATTEMPT 

ALARMJDN ! SOUND ALARM 
SET TIMER i FOR 1 SECONDS . 
WAIT FDR TIMER I ... I, ■ 
ALARM_OFF : ... 

FEEDSAMP ! TRY AGAIN TO FEED SAMPLE 
SET TIMER 1 FOR £ SECONDS 
WAIT FOR TIMER 1- r.u ^ v .'- v ^\ y: 

else ' ' ' • - - V '• " ; ' 

FEEDCHK ! WAIT FOR FEEDER. TO STOP 

DISPLAY ■. ; .:^^wi^'H' ~; - .;• ■ *': ;•>•* .V* 

DISPLAY M «» « KM M M It X X It ,?> - " r>- • • 
nTgPLQY "S Q MPt E HID NOT* FEED"^ 



30 
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DISPLAY "CHECK FEED -OPERATION^™-- - - r = : -^T^ -^v^"^" >: ! : - 
• DISPLAY "CHECK FOR SAMPLES T[N - FEED - HOPPER" -V- i- ^ ^ — "V 
SET TIMER 1 FOR ;l-^£XJN©S^*/^i^ ■ ' -'^ ":'■>■■■ -f L W * -~ . 
WAIT FOR TIMER 1 --^ ; ^>"- ' • ,;:v ? - ' 

ERRRESP ! GET OPERATOR'S INSTRUCTIONS FOR WHAT TO DO NEXT , 
IF FAULT*= M C" THEN - 1 - v: IF-TO CONTINUE WITH THIS BARCODE .' 
TRY_CTR%=® ! RESET COUNTER 

FEEDSAMP • FEED AGAIN \ " J , • - . >. „V I 

end ifv • .- ■■' • ;.":-■> Vl-V.*^ - . : - 

40 IF "FAULTS <>"C" THEN F~ IF - NOT; TO CONTINUE^ 

•-• CLEND^-S®" 
- END -IF 
END IF : 
- . END ..iFilii .; P v ; 
END WHILE V'- 

IF FAULT*-"S" THEN:: ii-iwi^ino tn«w*«nn & i , a r *w™*- ...^ ; . ^ . - -.. 

45 P ROB*^ C I GA RETTE DID NOT FEED 5 SAMPLE -ABORTED BY f ROBOTJ 1 f; ! -TROUBLE MESSAGE 




V ■ LOGPROB^ii LOG THE PROBLEM ^THE. TR0UBLE_:FILE 

:FAULT*^"F" i SET TO NOT ATTEMPT; PICK VuP j . W^t" 
i SAMCT5t=i^t"HESET 1 VAR I ABLES^TO rjABORT 5CHE^;REST-y 

■ ; TStlV.=0 f^-.'r 3^\t^^S?¥?<^^i>^^T?'-- ' 



TST2X«0 
. : TST3*ia ?| 
50 TST4*=0 
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END IF 

IF FAULT* <> "F" THEN i A^Nt 

IF FAULT* <> "fl" THEN \M)r NOT ABORTING HUM 
REM PRINT "PICKING UP SAMPLE ";TIMES ! ***** 
RLEN ! BET AND SAVE LENGTH DATA ***•* 
™ HOP! ! MOVE TO PICKUP PT 

CLOSE 

giH*/.= i ! SET FLAG FOR SAMPLE IN HAND 
END IF 
END IF 
H0P3 
HOP4 

15 REM PRINT " PICKUP COMPLETED " 5 TIME* ! ***** 

END PROCEDURE 



20 
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PROCEDURE ERRRE3P ^ _ ^. 

i jHIS PROCEDURE BETS T||j OPERATOR'S INSTRUCTIONS CY^rrft i Tnc. noEu. Snuuw 
! DO FOLLOWING DETECTICpTJF AN ERROR. THE CHOICES A&^: ' _ _ 

i .. F i» - TO ABORT TESTING OF THE CURRENT BARCODE AND S . £RT w;T- T. NcXi 
- ' "A" - TO ABORT TESTING OF THE CURRENT BARCODE AND ALL REGAIN I fJ3 BARCODES 
.. c i. _ COMPLETE TESTING OF THE CURRENT BARCODE 

! 

ALARMJDN ! INDICATE OCCURANCE DP EHRCR CONDITION 
SET TIMER 1 FOR 1 SECONDS 
WAIT FDR TIMER 1 

IF R ERRSTOP$=»T" THEN ! IF STOPPING ON DETECTED ERRORS 
FAULT*= ,,W 

^ L FAULT*="S" ! SET FAULT RESPONSE TO SKIP CURRENT OPERATION 
END IF 

WHILE FAULTS"" 
D T SPLAY 

DISPLAY "ENTER C TO CONTINUE TESTING OF THE CURRENT BARCODE, " ■ 
DISPLAY - "F TO STOP TESTING OF THIS BARCODE AND START WITH THE NEXT, " 

DISPLAY A TO. ABORT TESTING OF THIS AND ALL REMAINING BARCODES*' . - T 

DISPLAY 

INPUT "WHAT SHOULD I DO"; FAULTS 
DISPLAY 
CASE FAULT* 
IS "C : 

DISPLAY "CONTINUING TESTING" 
REM FEEDS AMP ! FEED AGAIN 
IS "F" : -' - 

DISPLAY 1 "ABORTING THIS BARCODE AND GOING TO THE NEXT" 
PROBjM-!! .SAMPLE ABORTED BY. OPERATOR" ! CREATE TROUBLE MESSAGE 
LOGPROB "tL: LOG -IN TROUBLE FILE . 

SAMCT>t=i : 4L SET 7 ; FLAGS AND COUNTERS TO ABORT THIS BARCODE 
\ 0>T^Tl*=eL^^ . . - "• . • 

— '-TSTE*=0i^-"-.^ • ■ ■ - -' / 

/V : TSf^«®il^' ■, ;'i].-::;. l 7: / '■ "' 

- V tstj5^0 ->-a il. .'-i. , . •. • : . . ■ '• -J 

"> tf ST -»^^' r ^- ' • -4.^ : L --r^^--V-- •■ •-■ ' - ' •; • ■■ — ■ ■ ; ' ■ •-^^ 

- •■ I S -''^-i-'^i- 111 ^^^^ -i -.-T . -■ »■::■.>:„ ■ -. _ '. .-. .. ". '. - =".':---- ^ 

^Dia^A^S^OEmi^^THIS^BARCODE AND - ALL REMAINING BARCODES"- - :: i f - V^T 

" PROBST ^RUN-ABORTED BY - OPERATOR" ! CREATE TROUBLE MESSAGE " : q 
LOGPROB I SAVE IN -TROUBLE FILE r :'• " ' ' 

. - SAmcT%"5i_;^>i - - ■ - " ' ■ -.•* '• • 

• • ■ - ^Tsti^=0 -r: r : ; " ^ - - ■"" ; . ■? 

■ - TST3*«0 j: > ; " " . . '. , " . ■ : s 

•• ■ ■ TST43N0 : ' A": ■ .,: i'.'" 

- TStS3g0 * - \r . - ■ .'. \V- - . ' '■ - • . ' >■ "'V 

• T* r '* "^1" "i?"? .-* r /'- ' - 

END ; tJHILE^^t^ ^t^^^v-v^ ' 4i^<'-? ^\ \ - - " f '.i^ 

^no ^PRoc^^E ^^g^^^^ " ;- r " v :^.-" : -^-.r^^.^. 
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PROCEDURE BETLEN 

THIS PROCEDURE READS J.) ROD LENGTH CAMERA AMD CQNVjS|TS THE READING TO A 
LENGTH VALUE. THE # Of- PIXELS TO THE BEST LEFT DARVpTEDGE IS RECEIVED FROM 
FROM THE CAMERA, WITH £39-93 REPRESENTING THE RIGHTMOST EDGE OF THE FIELD— 
OF-VIEW, AND 0 REPRESENTING THE LEFTMOST- THIS VALUE IS CONVERTED TO MM, 
WITH 5® MM BEING THE MAXIMUM FIELD OF VIEW. THE VALUE CALCULATED IS ADDED 
TO THE OFFSET OF 75 MM, AND IS ROUNDED BY . 2JOS MM, TO GET THE NEAREST 
HUNDRETH MM. 

DEFINE CL* AS CLEN 

CL*=*'XMZ" ! SEND * WAKE UP' MESSAGE 
REM CURSOR 22,4© 
REM DISPLAY CL* ; 

SEND CL* 

RECEIVE CL* 
REM DISPLAY " ";CL*; 

REM CL*="XTL9" ! MESS TO SEND RIGHTMOST LEFT DARK EDGE 

CL**"XTL0" ! MESS TO SEND BEST LEFT DARK EDGE 
REM CL*="XTWB00" ! GET BRIGHT WIDTH 
REM DISPLAY « ";CL*; 

SEND CL* 

RECEIVE CL* 

REM DISPLAY M ";CL*i - 

CL$-*T H ! SEND MESS TO TRANSMIT DATA TO GAUGE 

REM DISPLAY " ";CL*; 
, SEND CL* 

RECEIVE CL* ! RECIEVE'CIG LENGTH DATA 
REM DISPLAY " ";CL* 
REM DISPLAY "CL* — ";CL* 
_ CLEND*=RIGHT*<CL«, 6) • GET RID OF UNWANTED CHARS 

RL^SSS. 99- CVAL< CLEND* > > » CONVERT TO VALUEs 239. 99-RIGHTMOST, CI ^LEFTMOST 
RL= ( <RL*50) /239. 99 > +75. 005 .. ! DO MATH TO CONVERT CIG LEN DATA 
REM DISPLAY RL? 

REM RL—VAL-X CLEND*) ! USE THIS CONVERSION WHEN READING WIDTH 
REM RL=?C <RL*50)/239. 99) 7 r ~* v~'-" 
REM DISPLAY fRL = - 5 RL 

CLEND*=STR*<RL> .': " r . ' ' • * Y.y 

REM DISPLAY "CLEND* • " ; CLEND* 

DFnPT*='^ M : " ' - •■- • ■• — ■ ; : — • • - _ 

DECLQC*=INSTR (CLEND*, DECPT*)-- f -FIND -DECIMAL :PT ^.-^ : -4.- =- 
CLEND%^VAL<DECLOC*) ! CONVERT POSITION OF DEC PT 

IF CLEND*>0 THEN ! IF DEC PT FOUND ' s . - ;■ V r ;f ?- -A: 

CL£ND*=MID* CO-END*, £,CLEND*+1> ! STRIP OFF CHARS BEYOND 2ND DEC PLACE 



r 



CLEND* S! CLEND*+ " . 00** 1 ADD £ DEC PLACES • 

END IF • 

MAN 1*- M LENGTH = "+CLEND* — 

DISMANUL:-! DISPLAY LENGTH ON MANUAL CONTROL DISPLAY .;■ , j 

REM DISPLAY ^ CLEND* = " ; CLEND* 7 . /V I" /••: :-:V:'"V rr - '1 " \v 7 ~>U.i 

REM SETiXIMER "i FOR I SECOND - - - - f^-.. v^-^-^r^^. ^"W^i 

REM WAlt^FOR TIMER 1 ' \ •" '•■-=-.' •5"_ ; " '-*. '-■ ■ ' • " r \ ■ -' ■ - ' :' " : ^ ! 

END; PROCEDURE^ .*V.:- ? ^..p~\ : . - : ■ ?, . ■ -r: ■ - J ^Y^-^ j 




try. ... V ■;• '-. ■ - ■ '■ - - '• • • 
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PROCEDURE DISMANUL ^_ 

! THIS PROCEDURE DISPLfgl) THE MESSAGE MAN1* Ojvi THE i^L'«i- CONTROL. STATION 
! DISPLAY. W 
r 

10 DEFINE KANS AS MANUAL 

3£r> ESC3="\33" ! ESC CHARACTER 
REM TERM*="\02" ! TERMINATOR ~ 3TX 
F^EM M$="rn" ! COMMAND TO PROGRAM FUNCTION KEY 

CLR4~" 

MAN$— CLR* 

SEND MAN* ! CLEAR PREVIOUS DISPLAY 
15 MAN*— MAN IS 

SEND MAN* 
REM SET TIMER 1 FOR £ SECONDS 
REM WAIT FOR TIMER 1 
END PROCEDURE 

20 
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PROCEDURE RLEN 

REM THIS PROCEDURE RECQ^S ROD LENGTH- IT ALSO COMR^JES THE LENGTH OF THE 
REM FIRST CIGARETTE IN ^2<E SAMPLE TO THE EXPECTED LS^J/TH. IF NOT WITHIN 
REM RANGE OF THE EXPECTED LENGTH, AN ERROR IS INDICATED. S^iS/SC WBA 

P£fl PRINT "MEASURING ROD LENGTH ■ ;TIMES ! ***** 
DEFINE CLS AS CLEN 

REM GETLEN ! READ CAMERA AND GET LENGTH 

REM CLENDLEN"/=LEN < CLENDS ) 

REM CLENDS-LEFTS (CLENDS, CLENDLEN5C— 1 ) ! STRIP OFF UNWANTED DIGIT 
REM DISPLAY CLENDS 

REM PRINT " MEASURING ROD LEN COMPLETED " ; TIMES ! ***** 

IF VAL<CLEND*> < 124 THEN * IF SAMPLE PRESENT 
REM PRINT "CHECKING FOR LEN ERROR " ;TIMES ! ***** 

IF <RODCHECK*=n AND <ABS <VAL CCLENDS) -CIGLENtf) > 3) THEN 

! IF DIFFERENCE BETWEEN ACTUAL AND EXPECTED LENGTHS > 3 MM 

RODCHECKy-=0 ! CLEAR ROD CHECK FLAG 

DISPLAY 

DISPLAY "MEASURED ROD LENGTH IS NOT WHAT WAS EXPECTED " 

DISPLAY " ACTUAL ROD LENGTH = " ; CLENDS 

DISPLAY " EXPECTED ROD LENGTH = »';CIGLEN* 

IF ERRSTOPS="T" THEN ! IF STOPPING ON DETECTED ERRORS 

ERRRESP ! GET OPERATOR INSTRUCTIONS FOR WHAT TO DO 
ELSE 

CISLEN*=STR*<CIGLEN30 ! CONVERT EXPECTED LENGTH TO STRING 

PROBS= M RDD LENGTH=* l, +CLEND*«- , « ; EXPECTED LENSTH= " +C I GLENS ! TROUBL MESS 

LOGPROB J LOG IN PROBLEM FILE 

*' ! . END IF . 
r . END IF . . . v 

RODCHECK5i=0 ! RESET ROD CHECK FLAG •■- 
REM PRINT " LEN ERROR CHECK COMPLETED ";TIMES. ! ***** 
(~ IF (RLFLAG = 1) AND CTST1%>©> THEN ! IF ROD LENGTH REQUIRED 

REM PRINT "DISPLAYING AND SAVING ROD LEN DATA " ; TIMES ! ***** . r 

REM CURSOR:CUX©17)-«-7,6 i -POSITION CURSOR 

; .. CURSOR ~jCDLINE3t©17) +7, & . . , X 

DISPLAY, CLENDS; ! DISPLAY DATA - v* 

" Tltf=Tl*+i ! INCR LOOP CNTR " >' 

REM '.IF. Tl* r 1 THEN . . . .: I . 

REM WRITE CLENDS TO "CL.DAT" ! PUT DATA IN FILE - f. Vi- V; : 

-REM .14 • , . \ - ' ' - ■ ^ ; 1 

- — -—-—APPEND CLEN D S TO ^CL,DAT" I PUT DATA IN FILE ;, - — ' [ 

REM END IF±~' ■ - - - - ■ ■ - . — - : -v-r- r - - - ■-- - j 

close ^"cl. dat**. ;r *. .. . ■■ ."■ .~ : / : '; i'-'^vi' 

: ... ••TSTl*'« ; *TSTi*-l ! DEC # OF TEST CTR '< •"• ,; *^ V ' rl'r 

REM - PRINT M SAVING ROD LEN DATA COMPLETED " 5 TIMES » ***** ' ■ 'l' 

; end if .;. : v.. . ... . . . '•- 



END IF 
END PROCEDURE 




52 



EP 0 500 302 A2 



10 



15 



20 



25 



30 



35 



PROCEDURE CRTDCHK 

J THIS PROCEDURE IS TO/G^CK THE TOTAL RTD INSTRUMEff~\BEr ORE ATTEMPTING TO 
! INSERT ft SAMPLE INTOsLV. IT READS THE METER AND ftS/ENPTS TO BLOW OBJECT 
« OUT IF IT FEELS THAT SOMETHING IS ALREADY IN THE INSTRUMENT. IT READS THE 



THE OPERATOR IF IT FEELS THAT 
WSA 

riME^ ! 



<VAL<D*)>5> THEN i IF INSTRUMENT NOT EMPTY 



' METER AGAIN AND INDICATES AN ERROR TO 
. 50METHINS IS STILL IN THE INSTRUMENT. 
REM PRINT "CHECKING IF CRTD IN3TR EMP ; Y ' 
SW2_0N 

READCRTD J READ CIGARETTE RTD 
REM READVENT 
SW2J3FF 

IF <VALCCR*)>5) THEN ! OR 

SW3JDN ! ATTEMPT TO BLOW OBJECT OUT 

SET~TIMER 1 FOR £ SECONDS 

WAIT FOR TIMER 1 

SW3JDFF 

FAULT$« MH 

REPEAT*- "T" 

WHILE REPEATS - "T M ! CHECK UNTIL NO REPEAT REQUIRED 
SW2_0N 

READCRTD ! TRY AGAIN 
REM READVENT 
SW2 OFF 

IF <VAL<CR*>>5> THEN .! OR <VAL <D«> > 5) THEN ! IF INSTRUMENT STILL NOT 
■ DISPLAY 

DISPLAY "THERE APPEARS TO BE SOMETHING ALREADY IN THE CIGARETTE RTD 
DISPLAY "INSTRUMENT. " 

D I SPLAY "PLEASE CHECK v IT- " : - - ------ - - 

ERRRESP ! GET OPERATOR'S INSTRUCTION . - 

_ IP ERRSTOP*="F" "THEN » IF NOT STOPPING ON DETECTED ERRORS 

( PRQB*="CRTD NOT EMPTY" i SET TROUBLE MESSAGE 

LOGPROB ! SAVE TROUBLE IN FILE :FOR -WORKSTATION 
'■' ~ REPEAT*="F M ! SET TO EXIT LOOP : :^i:V 1 .1 1 . \ \\; 

, END ^ IF. • . - : r^gr^ ■". r - \ r ■ . ... V - ■■ - .i. . 

else •: • - " " / , • ' ■.■ : ■ ■ ' -\ . •: -. \ r . . 

; REPEAT*«"F M ! SET TO EXIT LOOP '"'.'-J 
END :iF . ; ■ ■ - - . > ' 

END WHILE 
END XF x * : ± v 

liEM^PRiTTT 



-crrrinwsTR check .compl 



END PROCEDURE 
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PROCEDURE TDTRTD 

! THIS PROCEDURE READS /7TTAL RTD AND VENTILATION IF y^QUI RED, AMD DISPLAYS 

! THE DATA- 1 / 13/9*3 W ■ 

I 

F£« CRFLAG=1 ! **** REMOVE AFTER DEBUG 
^Eh TST3%=1 ! **•*•* 
REM DFLAE=1 ! **** 
REM TST4Ji=l ! **** 

SPEED £ 

CRTDLOAD 

IF <CRFLAS=1> AND <TST£*>©> THEN ! IF CRTD TEST REQUIRED 
READCRTD ! BET CRTD DATA 
CURSOR (DLINE%@i7>+7, IS 
DISPLAY CR*} 

T£%=T£%+1 ! I NCR LOOP CNTR 
TST££=TST£*-1 ! DECR CIB RTD TEST CTR 
APPEND CRS TO "CRTD. DAT" ! SAVE CIG RTD DATA 
CLOSE "CRTD. DAT" 
REM PRINT " SAVE COMPLETED "5 TIME* ! ***** - 
END IF 

IF <DFLAG=1) AND CTST450B) THEN ! IF DILUTION REQUIRED 
READVENT ! READ VENT DATA 
CURSOR <DLINE*@17>+7,28 
DISPLAY D*; 

T4'/*=T45M-1 ! I NCR LOOP CNTR 
TST4*=TST4*-1 ! DEC DIL TEST CTR 
APPEND D* TO "DIL. DAT" 1 SAVE DIL DATA 
CLOSE "DIL. DAT' 1 
REM PRINT " SAVE COMPLETED " 5 TIME* ! ***** 
. .END IF t " • 
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PROCEDURE CRTDLDOD 
REM SPEED 6 
SPEED 3 
CRTD3 
10 .-CONTINUOUS 
CRTBS 
CRTD2 
CRTD1 
END CONTINUOUS 

SWSJDN ! TURN ON VALVE TO TAKE RTD DftTP. 
REM SET TIMER 1 FOR 1 SECOND 
15 REM WAIT FOR TIMER 1 

OPEN 
EN'D PROCEDURE 
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PROCEDURE READCRTD 

I THIS PROCEDURE READS ^SlE CRTD METER DATA. IT SENDF~THE ' XS* MESSAGE TO 
! SEND DATA. THE PRQGp££l WO ITS IN A LOGP UNTIL THE S^FFERENCE BETWEEN £ 
! CONSECUTIVE READINGS IS LESS THAN £. IT THEN SAVES THE LAST READING A3 
10 " THE DATA. THE DATA IS FORMATED FOR FUTURE USE- S/S/ WE A 

DEFINE CR* AS CPDI 
DEFINE CRTS AS CPDI 
REM SET TIMER 1 FOR .5 SECONDS 
REM WAIT FOR TIMER 1 

DIFF=£0 ! PRESET THE DIFFERENCE IN READINGS 
CRL=0 

15 WHILE DIFF > 1 ! WAIT UNTIL DIFF IN READINGS ( 1 

GETCRTD 
END WHILE 

CR*«STR*<C> ! CONVERT BACK TO STRING 
CRTDD*=CR$ 
REM DISPLAY CR* 

REM SET TIMER 1 FOR £ SECONDS 
20 REM WAIT FOR TIMER 1 

END PROCEDURE 
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)1E CRTD METER D«TA. IT SENDfJgTHE 
3 FORMATTED FOR FUTURE USG.^ " 



TO TX CIS RT 



DATA 



PROCEDURE GETCRTD 

! THIS PROCEDURE READS/7- 
! SEND DATA. THE DATANl ; 
DEFINE CR* AS CPDI 
DEFINE CRT* AS CPDI 
10 CRTS="XS'* 

SEND CRTS ! SEND CODE 
RECEIVE CR$ ! GET DATA 
rem DISPLAY CR$; 

CR*=MID$ (CR$, 2, 6) ! SET RID OF UNWANTED CHARS 
C«VAL(CR$> ! STRIP OFF LEADING ZEROS 
REM DISPLAY C; 

15 d I FF=ABS CC-C RL) ! GET ABSOLUTE DIFF BET NEW AND LAST READINGS 

CRL=C ! SAVE LAST READING 
CR*~STRSCC> I CONVERT BACK TO STRINB 
CRTDD*=CR$ 
reu DISPLAY CR* 

r-era SET TIMER 1 FOR 2 SECONDS 
rem WAIT FDR TIMER 1 
20 END PROCEDURE 



Y.3- MESSAGE TO 
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PROCEDURE READ VENT 

! THIS PROCEDURE READS /£?NE VENTILATION (DILUTION) MEggR DATA. IT S^NDS THE 
! ■ XS 1 MESSAGE TO SENDS^TA. THE PROGRAM WAITS IN aHHoOP UNTIL TriE 
! DIFFERENCE BETWEEN 2 CONSECUTIVE READINGS IS LESS THAN £- IT THEN SAVES 
' THE LAST READING AS THE DATA, WHICH IS FORMATTED FOR FUTURE USE. 

DEFINE D* AS DIL ! RECEIVE BUFFER FOR DIL METE 3 
DEFINE DT* AS DIL ! TRANSMIT BUFFER 
REM SET TIMER 1 FOR .5 SECONDS 
REM WAIT FOR TIMER 1 

DT*="XS" ! SEND CODE TO TX DIL DATA 
DIFF=20 i PRESET THE DIFFERENCE IN READINGS 
15 CRL=<3 i CLEAR LAST READING 

WHILE DIFF > a ! WAIT UNTIL DIFF IN READINGS < £ 
SEND DT* 

RECEIVE D* ! GET DIL DATA 

D*=MID*(D$,2, 6) i STRIP OFF UNWANTED CHARS 
C=VAL(D*> ! STRIP OFF LEADING ZEROS 

DIFF=ABS(C-CRL) ! GET ABSOLUTE DIFF BET NEW AND LAST READINGS 
20 CRL~C 

END WHILE 

D*=STR*<C) ! CONVERT BACK TO STRING 
DILD*=D$ 
REM DISPLAY D* ; 
END PROCEDURE 





55 



58 



EP 0 500 302 A2 



5 



Pf?CCSDURE CH7DUNLE £gj 0 

^°GFF ! DSTfl TOKEN TURN OrF VfiUVE 



w . & 

10 •cnt:nu3US 

end continuous 
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iC^LASERMIKE ^ 



PROCEDURE CIR 

DEFINE C* AS CIRC 
CIRLOAD « PUT SAMPLE I* 
CIRCHK ! SEE IF SAMPLE IN LASERMIKE 
TF SIH2=i THEN ! IF SAMPLE PRESENT 

SEND C* ! SEND MESS TO RESET GAUGE 

RECEIVE C* 

Ci^-'SaS" 

SEND C* ! RUN LASERMIKE 
RECEIVE C* 

IF CIGLEN% > 85 THEN 

□PEN ! IF CIG > 85, MOVE WHILE READING 

CI 
ELSE 

SET TIMER 1 FOR 1 SECOND 
WAIT FOR TIMER 1 
END IF 

C«1CI ! PRESET CIRCUMFERENCE 

WHILE <C < 12) OR <C > 3GD ! WAIT UNTIL CIRCUMFERENCE READ 
C*="£tai" 

SEND C* ! SEND MESS TO SEND MEASURMENT 

RECEIVE C* ! GET DATA FROM GAUGE 

C*=RIGHT*<C$,5) ! GET RID OF UN WANTED CHARS 

C«VAL<C*> ! CONVERT FROM STRING TO NUMERIC VALUE 
REM C*VALCC*)+. 05 I ROUND VALUE 

. /'END WHILE . 
REM ^ C*»STR*CC) ! CONVERT BACK TO STRING :'i 
REM DECPT^"." _ tt. 

REM DECLOC*-INSTR(C*,DECPT*) ! FIND DEC PT 

C%=VAL<DECLOC*> 
R^-i IF :C2<>0 THEN.! IF DEC PT FOUND 

REM C*=MID*<C*, 1,C%+1) ! SAVE TO NEAREST -1 MM r? 

REM ELSE -L ..--! IF-DEC PT NOT FOUND . ...w 

REM C*=C*+".0" ! ADD DEC PT ; : \- 
REM END IF . 

CIRD*=C* : : ■■ 

REM CURSOR ■ iT3%Q17) +7, 35 ! POSITION CURSOR r. 

CURSOR <DLINE*@17)-i-7,35 „ , ^ 

— -j-D-i spjjRric*T— — 7—. — .: . , 1 . : — — — • • — ' ' ' 'f:^' 

J I F 1 VAL:~< CS ) <i 2 '. THEN ^ ! " I F^VALTJE -BELOW LIMIT - --- - - - ■-■ -» ■■ v.. 

T '; SET -TIMER - 1 'FOR" 1 SECONDS —V/-*:. 

WAIT. FOR TIMER 1 ■ r. V 
ALARM_OFF • - ' ~ 

DISPLAY . V7. 

DISPLAY "ERROR IN CIRCUMFERENCE READING" - j 

DISPLAY "C* = " ;C* ; " C = rjC| w . C* = "}C* > 

; IF ,ERRSTaP*a"T"~ ! _IF : STOPPING ON DETECTED ERRORS 

V -^SUSPEND " ^i^.,! :iv=:.' :: ;' ■ t - : ,0vJ . • .1^; -^ 

. END -Ir :•, ? #». .-.it. 1 ^ \>tr- 

■ •'• rMn 'Vc * ; *i- • -" - --' - ^ ~ * •-• :■• • • = - ■ 

. -F 1 ?.^ **£f*is5#: ?>w . ir. ; : , • ~ -T- ; r : 'tr&^*t * : ■ . - ■ '• i-.- .,- - - "-. ..■ .:. . W- , -. 5" ,:' ■ 

T3*=iT3S+l -3!; INCR LOOP^CTR^;/ ■ - - ,. " . ^ ^.s^ ■■ : 

APPEND VClRb* . TO ,?CD« DAT V-rfv!STORE CIRCUMFERENCE DATA " ' : ".' ^ *■: 

CLOSE-^CD-DAT'5^^^ j -:' - ''ff 

TST3* TST33C-1 I DEC . « OF: TEST CTR 

^ £ND . IF vj i^}- :' : T ■ ;; * *:;; . ■. ~% - : : .' . " " • . V'-- ' ."• ^ f 

~ CI RUNLD £17] REMOVE SAMPLE -FROM LASERMIKE • - ' - ^ " 

end -• procedure « _ -: r rL_ : i h- ? ' . ; - ■ -. ; -..l-VV 

- /^.r^j^r^^^ ' V-^" - : ' r 

Cr^. i- - _^ j, _ A , . • . . • - '.- ' . ' ■ -■ ..... '-.^i- 
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PROCEDURE CIRLOAD ^ 

! THIS PROCEDURE LCfiDSQV >E CIGARETTE I.NTC TWE LASER£V>E. IF THE SAMPLE IS 
! <= 65 MM LONG, IT 1 3 I NSE RTED INTO THE INSTRUMENTS^ TttAT THE LP.5E3 £-ET,.v; 
! IS 3S MM FROM THE TOBACCO END CP THE CIGARETTE. IF > 35 ft*, THE SAMPLE 
' IS PLACED INTO THE INSTRUMENT AND ADJUSTED TO THE PROPER LEKET-. 

?.ZM CISLEN;i=l£0 i **** 
REM SPEED 6 

SPEED S 

C4 

IF CI GLEN % < 85 THEN ! IF ( 85, DO NOT INSERT AS FAR 
CONTINUOUS 
C3 
CE 
C7 

END CONTINUOUS 
ELSE ! IF >=S5, INSERT ALL THE WAY 
CONTINUOUS 

C3 

C2 

C7. . • 
. CI 

END CONTINUOUS 
END ; IF 

OPEN ! OPEN FINGERS 
IR-'CIGLEN* > 85 THEN 
■ C& " 
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PROCEDURE CIRCHK 

REM THIS PROCEDURE CHEpjft THE LASER MIKE TO SEE lr A&)MPLE 13 In IT, IF ft 
REM SAMPLE IS IN THE BEAM, THE SEGMENT ERROR 13 TURNED GFF. IF IT 13 NOT IN 
. REM THE BEAM, THE SEGMENT ERROR 13 TURNED ON. THE STATU? CF THE S^GMENT 
10 , °EM ERROR IS CHECKED BY READING THE PARAMETERS MESSAGE, wHICH INCLUDES T. :E 

fcEM STATUS OF THE SEGMENT ERROR INDICATOR ON THE FRQiVT PANEL Or THE 
REM LASERMIKE. 3/6/ 30 WE A 
REM 

DEFINE CS AS CIRC 
C1*="1£S" 

WHILE VALCC1*) > 127 I WAIT FOR SEG ERROR TO EE CLEARED 
15 REM CERR%=0 ! SET FLAG FOR NO CIRC ERROR 

CS«"2tt3". ! MESSAGE TO SEND PARAMETERS, INCLUDING LIGHT EAR STATUS 
SEND C* ! SEND CODE TO TX CIG RTD DATA 
RECEIVE C* 

C1%=LEN<C*> ! GET LENGTH 

IF Cl%>3 THEN ! CORRECT RESPONSE WAS RECEIVED 

C1*=RIGHT*(CS, 15) \ GET LIGHT EAR STATUS FROM MESSAGE 
2Q C1*=LEFT*CC1*,7) ! GET MESSAGE CONTAINING SEG ERROR STATUS 

REM DISPLAY CI* 

IF VAL(C1*)>127 THEN 5 SEG ERR0R=123 . . 

SIH%=0 ! SET FLAG FOR CIR ERROR 
DISPLAY 

DISPLAY "CIRCUMFERENCE SAMPLE MISSING" 
DISPLAY "PLACE SAMPLE IN LASERMIKE IF NECESSARY" 
ERRRESP ! INDICATE ERROR AND GET RESPONSE 
^ . >' IF FAULT*= M S" THEN ! IF UNATTENDED MODE, SKIP 

Cl*= ,, 127" i SET TO EXIT LOOP - • . r* 

PROBS-" CIRCUMFERENCE SAMPLE MISSING" ! TROUBLE MESSAGE TO LOG . ; % ' 

LOGPROB ■ LOG PROBLEM IN TROUBLE FILE . Jj . 

( - END IF 

v — else • - • - 

. . SrH%«l ! SET FLAG FOR SAMPLE IN HAND . 
..' - ; ;-:ENDJF. ,i m . . . • - r--: rrr • i \ 

- TEND." IF i'.?: * : * : v ^.?;r- : ^ -. . - " \; .- '. : : ...... - s£ 

END WHILE - ; • - • ; • f. 

.-.REM -iSET- TIMER- 1.- FOR ^2:: SECOND . • . - - ; - r : 

rem' j^ait for timer i "VS^'u-: ',. - 1. v';.." -,'- r^' 

END-ffRQCEBURE:^ ^4 j^? 1: ; - ^ ■: ' • - ;~: W : •■•^P^;- 



30 



40 



55 




•' ■ ! "■^■■v. '".*»■ -a «L! 



62 



EP 0 500 302 A2 



5 



10 



15 



PROCEDURE CIRLINL3 
CLOSE 
CONTINUOUS 

C2 

C3 

C4 

END CONTINUOUS 
END PROCEDURE 



20 



25 



30 



35 



40 



45 



V.. 



50 




55 



63 



EP 0 500 302 A2 



PROCEDURE FCO 

I THIS PROCEDURE REPOSE^ONS THE CIGARETTE IN THE RPTTT HAND, THEN PLACES IT 
! IT IN THE FILTER CUT^ DEVICE AND CUTS OFF THE fShR'TO THE CORRECT 
! LENGTH 
i 

RtiS PRINT "REPOSITION OF CIG FOR CUTOFF ";TIME$ ! ***** 

CIGREPOS ! REPOSITION THE CIGARETTE AND PICK UP BY FILTER 
REM PRINT " REPOSITION COMPLETED; MOVE TO CUTCFF ,f ;TIME* ! ***** 
REM SPEED 1 
REM SPEED 4 
REM SPEED 8 
SPEED 9 
CONTINUOUS 
FC05 
FC04 
FC03 
FC02 
END CONTINUOUS 
REM ADJ*=35-FILLEN% i FIND DOWN DISTANCE 
ADJ%=35-FILLEN% 
IF ADJ*<17 THEN 

DOWN ADJ* ! MOVE DOWN TO RIGHT DISTANCE TO CUT FILTER 
END IF . - 

« CUT FILTER OFF 



AC1 



FC07 ! MOVE 



( £F ADJ*<2S;THEN 
— flDJ* A — 



i ; 



TO JET 



■ i 



FC07 

loFF . . ■ :• O, v 

-3 ; •-• : - ^.v-,^. ,-: ^- -^z 




V. 
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PROCEDURE CIGREPQ3 
rtZM SPEED 3 

REM SPEED 5 

CIGREP3 

OPEN' 

CONTINUOUS 

CIGREP3 

CIG^EPl 
END CONTINUOUS 




o 
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PROCEDURE FLEN 

! THI9 IS THE FILTER L(" ^TH PROCEDURE. ON THE FIRST /^ME THROUGH, IT LOWERS 
! THE SPINDLE TD SEE TH«r THE GAUGE HAS SEEN ZEROED*^ IT THEN RAISES THE 
. I SPINDLE AND CHECKS TD SEE THAT IT RAISED. IT ALSO CHECKS WHEN THE SPINDLE 
\ IS LOWERED TD SEE IF THE GAUGE READS BELOW A CERTAIN VALUE. IF SO, IT 
! DOES NOT CLOSE THE HAND, ASSUMING THAT THE SAMPLE WAS DROPPED. IN ALL 
! CASES, IF ANY OF THESE TESTS FAIL, THE OPERATOR 13 NOTIFIED IF IN THE 
! ATTENDED MODE, AND A PROBLEM IS LOGGED INTO THE TROUBLE FILE, IF IN THE 
! UNATTENDED MODE. IT ALSO CHECKS FOR AN ERROR MESSAGE FROM THE GAUGE 
! INTERFACE- 5/23/SG WBA 
DEFINE F* AS FLGAUGE 

IF FLZRO = C THEN ! CHK GAUGE ZERO FIRST TIME THRU LOOP 
REM PRINT "CHECKING FLEN ZERO " ; TIMES ! ***** 

R£PEAT*= M T M 

WHILE REPEAT*="T" ! REPEAT UNTIL ERROR DOES NOT EXIST 
AC2_0FF 

SET TIMER 1 FOR 2 SECONDS 
WAIT FOR TIMER 1, 

SW1_0N ! TOGGLE SEND DATA SWITCH 
SWl_OFF 

RECEIVE F* ! RECEIVE DADA FROM GAUGE 

IF <VAL(F$)> -Ol) OR <VAL<F*5 <-.01) THEN 
ALARM_ON 

SET TIMER 1 FOR 1 SECOND 
WAIT FDR TIMER 1 
ALARM_OFF 
DISPLAY - 
REM DISPLAY F* - - . - — 

DISPLAY;" MAKE SURE FOOT IS DOWN AND RESET LENGTH GAUGE " 
IF ERRSTOP*« ,, T" THEN « IF STOPPING ON DETECTED ERRORS 

INPUT '* ENTER RETURN AFTER RESET I NG GAUGE % Z 
. -FUZRQ=i: ';W . ' ■ .-• . . ■ " 

ELSE" '"• 

PROB*— ^. FLEN GAUGE NOT ZEROED" ! CREATE TROUBLE MESSAGE 
LOGPROB i LOG . IN TROUBLE FILE 

- REPEAT*— " F " I SET FLAG TO EXIT REPEAT LOOP 
END IF. ■ ... ■ 

elsew •• '" " : '^y^ i: - ' '■'■? y 

flzro = t . ^ w.^; -v!T". : v .?-••*- ^ . 

.REPEATS^F"" ! SE T FLA G ' TO EXIT REPEA¥--bQOP- — — — ; . ".•"*""'•". ■ ~; : 

- '•' end iF" "7= - '^l^^L*^ ' r ' ""' " 5 T 

end while : ' ^ -7?- r V ' 'r: ; '''' : T'^.^^"' * ' : ■ : 

• END lF— : ':- \ i ";■ "T.;L? : tv ■! - • -. ; -j* 

F*=" M ! PUT NUL CHAR IN F* N : . 
FAULT$= ttM _! RESET FAULT RECOVERY STRING 
REPEAT*="f M ' . * 

WHILE REPEATS="T" I REPEAT UNTIL ERROR DOES NOT EXIST . 
AC2_0N .* RAISE FOOT ON GAUGE J /.IT •; 

SPEED 9jv-^. ^ -r?..r -"T r:^^:-- .. ._ '• ■..■*:■...--'! 

SET .TIMER 1 FOR 1 SECOND ,-. ' : •••••/. j^~rr.~-% ■ -, . - • . . /, ■ „. _ \- \-\ 

. readflen- : r T ^;^v . :. - - : : , ••Mrtgv *. • - - ■ s . --r/i ~- ~ ^ 

IF^VAL<F*> <25?THEN>V IF .GAUGE i FOOT ^T^ UP " - t ,- : - 'f'-^: 

• "- AC2_ bKft! ATTEMPT : TO RA I SE r FOOT, AG A I N" £ * i ' ; f : " ^ 

setTtimer i for 2 i -second . ; ' '"■■■ ;: \ l 7*v.i.:."--'' : - • ' ".f ■: 

"WAIT FOR TIMER 1 " • : ' v V' 

v . . READFLEN ." :; :- r - .-;.V> ~ ■= - ■•; • - • . - : . -r i • 

■'- - ' ^ IFQVAL (F*> <£5 THEN ! r 'CHER -"FOR FOOT-NOT -TO BE UP l - 

.. . ?v -alarm Ljon - v, : ^v^^\- • > i :bv witSt^S;^ S^^.l^ir 

. ,. -: :/^^^^ET^.IMER rl^FOR^l"^SECO . 

WAIT FOR TIMER "'i " . ' -; : lA '^'-^lr.':' : ; : . ; " : K! " '?*'"l7 "': ' ' V^.. ; 

display ~ ^ . x^i?/^ '3"r^r •r:-' r -^"^'* — '":~ — "v. '^"^r; " : 3 " 

..REM.;.. - ^display f* ■: L ; . ^ : f:- ^ 
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INPUT " CORRECT PROBLEM AND ENTER (CR> TO CONTINUE «' ; Z 

PROBS="FL3i FOOT DID NOT GO UP" ! SETVgpOUBLE STRING 
LOGPRQB ! STORE IN TROUBLE FILE 
FAULT*="S" ! SET FLAG TO SKIP THIS FILTER 
REPEAT$="F" ! SET FLAG TO EXIT REPEAT LOOP 
END IF 
DISPLAY 
ELSE 

REPEAT*="F" 
END IF 
ELSE 

REPEATS="F" 
END IF 
END WHILE 
REPEAT*— "T" 
WHILE REPEATS" T" 

IF ASC(F*>=69 THEN ! IF * E* RROR 
ALARMJDN 

SET TIMER 1 FDR X SECOND 
WAIT FOR TIMER 1 
ALARM JDFF " 
DISPLAY 

DISPLAY " ERROR HAS OCCURED ON BH 100 INTERFACE: POWER DOWN 
DISPLAY "AND BACK ON " 

IF ERRSTOP*= M T" THEN ! IF STOPPING ON DETECTED ERRORS 

INPUT * THEN ENTER < CR > TO CONTINUE " ; Z 
ELSE • •• ;- 

PRQB*= M BH1&0 INTERFACE ERROR" ! SET TROUBLE MESSAGE - 
LOGPROB ! SAVE MESSAGE IN TROUBLE FILE 
( FAULT*="S M ! SET fLAG TO SKIP THIS FILTER 

• ;REPEAT*« W F",- ! SET FLAG TO EXIT REPEAT LOOP 
' . -': END.!:! R. ?Z£S \ * •. - .", " " "' " ~" \" 

_ ■■ > ^ ELSE;.- ! -rvIF^NOT^INTERF ACE ERROR : 

AREPEAT*=^fr." v ii:iSET FLAG TO EXIT REPEAT LOOP > 

. end .if: ',- v - : 

'END WHILE r V- , , , - - • •: . , • ~, . . - . ... s ... 

IF FAULT*<> .?S^THjEM VLt;IF NO FAULT DETECTED s . ; . — ^. 

: ;-- ■•- CONTINUOUS ^40^ft^t^F^f- : > •:. . » t ± ' ] - r ^j£ ±_ - ■ -• ■Sjk.i/.v,-.. - - - : / ; ■ ■ : i 

: .-: .i- :^=ui '^^a^^SlS^SS^^ .y^^i. %- • . . r . « ' i * ; • • •;• / • • j"- r . _- v : 

VEND CONTINUOUS^^^^^-^^ • - . . V" '.■ C ■ '-- . - . 

AC2JDFF -"! - LOWER ~ FOOT:?: -A -."J : I' ^ 
SET TIMER 1 -FOR: 1 SECOND - 

WAIT FOR TIMER 1 U WAIT FOR FOOT TO DROP 

open : • •— . - . - • 

set timer 1 for 1 second - 
: - wait >for timer wait for "reading to settle 

^ ; - r READFLEN : ^H^!^^^fei --G:-\- v - — . ' - 

REM ; 3 7- CU RSO R T5X0.&7s>-+7^45 jj-jr: ^ :> 4- • •. - - . : • - T i . --j X v •*>. £.. v l:^>.-s£' 

, cursor ^cdl^ne^^ . .. . v, 

• -v^iDISPL^ ■ ■ ■■ - ... • _ r..~ 

: ~\^:^ r ^ST5^=TSf5^fi^^ - . ' •• ' : : X-'^C^ 

. APPEND FLD* TO- w FL:DAT w ! -SAVE FILT LEN DATA 

'^.:-;;^clo^ ^ a j . . - ...... c£i 

^^^close¥i^close^onl c y^fi:b^ - ••■->-..-- 

c^kr^eyoMrii ^er^kin^r"; f-»DC-eerkrr»» i':n"ecrT Ton! tni cr * Mcccncc 



S^te^PjROB^FliEJsTSAM^ TROUBLE 5 MESSAGE - -^ - ^ - r v , > 

\ :c:;^dgprpb3^av^^es^g^ : ...^ 

^•i/i^-V'^SIH^l?! 'rfSET^FCM IFOR -:NO 'SAMPLE ,-IN : HAND 

^^ENDVIf^^ ' -~' ' ^ ■■""•^ 
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WHl I hUH I irthK 1 J WWi I J-UK *- UU I lU KHilst 
REM WIPE PLATFORM WITH HAND IF SAMPLE DROPPED, TO REMOTE SAMPLE 
CONTINUOUS C ) (m 

FLE ' 

FL4 

END CONTINUOUS 
END IF ! NO FAULT DETECTED 
END PROCEDURE 
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PROCEDURE READFLEN 

REM THIS PROCEDURE READj^mE FILTER LENGTH GAUGE DflT( - ^ IT TOGGLES THE 
REM GOUGE INTERFACE TO SSND THE DATA, THEN WAITS TO k2cEIVE THE DATA FROM 
REM THE GAUGE. 
REM 

FINE F* AS FLGAUGE 
5W1JDN 

SW1JDFF ! TOGGLE SEND DATA SWITCH 
RECEIVE FS » RECEIVE LENGTH DATA 
REM DISPLAY FS 

LENF%=LEN<F*)-1 
IF LENF5t>0 THEN 

F*=LEFT*(F*,LENF5C) ! GET RID OF UNWANTED CHARS 
END IF 

IF VAL<F*>«0 THEN ! **** REMOVE AFTER DEBUGGING; LEAVING PLUG IN GAUGE 

CURSOR £3,73 

DISPLAY F*i 
END IF 

REM F«VAL<F*>+. 05 ! ROUND VALUE 
REM F*=STR*<F> ! CONVERT BACK 
REM DECPT*=". M 

REM DECLOC*~INSTR(F«, DECPT*) ! FIND THE DEC PT 
REM LENF*«VAL<DECLOCS> ; » CONVERT LOC OF DEC PT 

REM F*«MID*<F«, 1,LENF5U*1> ! GET VALUE TO NEAREST TENTH OF MM 

FLD*-F* • 
REM CURSOR <T55<@17>+7, 45 
REM ' -DISPLAY FS ; : - , * - 

REM SET TIMER - 1 FOR 3 SECOND \. ' I . : 

REM WAIT FOR TIMER 1 ! .WAIT- FOR FOOT TO RAISE - 
END PROCEDURE 
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PROCEDURE FRTDCHK 

! THIS PROCEDURE IS Tc( HECK THE FILTER RTD INSTRUtf^jT BEFORE ATTEMPTING TO 
! INSERT A SAMPLE INTO^IT. IT READS THE METER AND trfYS TO BLOW THE OBJECT 
! OUT IF IT FEELS THAT SOMETHING IS ALREADY IN THE INSTRUMENT. IT DOES THIS 
■ 3 TIMES AND SIGNALS THE OPERATOR IF THERE 13 STILL SOMETHING IN THE 

INSTRUMENT, IF IN ATTENDED MODE- IF UNATTENDED, IT LOGS A MESSAGE INTO 
! THE TROUBLE FILE FOR TRANSMISSION TO THE WORK STAT I C*N . 4/£a/St3 WSA 
REM PRINT " CHECK IF FRTD INSTR EMPTY " jTIMES ! ***** 

SW4_0N ! ACTIVATE INSTRUMENT 

SET TIMER 1 FOR 1 SECONDS 

WAIT FOR TIMER 1 

READFRTD ! READ FILTER RTD DATA 
REM SW4_OFF 

IF <VAL<FR*)>5) THEN ■ IF INSTRUMENT NOT EMPTY 
REM SW5JDN ! ATTEMPT TO BLOW OBJECT OUT OF INSTRUMENT 
REM SET TIMER 1 FOR 1 SECONDS 

REM WAIT FOR TIMER 1 
REM SW5JDFF 

REM FRTDUNLD " ! ATTEMPT TO REMOVE OBJECT FROM INSTRUMENT 
TRYCTR*=® ! INITIALIZE ATTEMPT COUNTER 
FAULT*=" M 
REPEAT$="T" 
WHILE REPEAT5= "T" 

FRTDUNLD • ATTEMPT TO BLOW OBJECT OUT OF INSTRUMENT 

SW4_0N 

READFRTD ! READ METER AGAIN 
SW4_OFF . ■ 

IF <VAL<FR*>>5) THEN. ! IF INSTRUMENT STILL NOT EMPTY 
TRYCTR*=TRYCTR*+1 ! I NCREMENT ATTEMPT COUNTER 
IF TRYCTR*=3 THEN ! IF THIRD ATTEMPT ■ 
/ DISPLAY 

DISPLAY -THERE. APPEARS TO BE SOMETHING ALREADY IN THE FILTER RTD M ; 
DISPLAY^' INSTRUMENT- "'- r ; ; : - 

DISPLAY: "PLEASE CHECK if."" ^; - » 

ERRRESP ; ! r GET ■ OPER ATOR? S - INSTRUCT t ON 

IF ERRSTOP*="F M THEN ! IF NOT -STOPPING" ON DETECTED ERRORS 

PRPB$="FRTD NOT - EMPTY.". "! -SET TROUBLE STRING 
' -LOGPRDB A LOG PROBLEM T2 N F I E E : r ' ■ : 

^ndjcf^^;^ ' , j = \ — ^ — — — ^ 

ELSE ! -IF- INSTRUMENT NOT EMPTY, i, " 
REPEAT*^ 1 ? F" '! " SET TO -'EX IT : UOOP^ S ^ W ^' " ■ 

end -if. / V: ■ ; > . -"V v.-~ - • 

.end while£/^,^4^ ^±;r^::-.v2Z.±*:?M^^s.:' ± :■ ' 

END IF' ■ ■" . ' " - r " ' 
REM ELSE ! IF -INSTRUMENT EMPTY 

SW4JDFF ! RELEASE VACUUM . ; . : ■ • 

REM END IF ' R-r ^c>^-'^i : ^^.-.^.. :: . i^'l ' ■? ~ yi? . ' 



REM PRINT ,5^ FRTD ' INSTR "iCHECK COMPL" " ;TIME* 1 ^***** 
END PROCEDURE ) * • ~ 'T V " .'''VU r 
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PROCEDURE FFTD 

FRTDLOAD ! PUT FILTER/7N INSTRUMENT 

READFRTD ! GET FIL RtL3ATA 
REM PRINT " FRTD DATA RCVD; DISPLAY AND SAVE TIMES ! ***** 
10 P'—t CURSOR CT6%ei7)+7, So 

CURSOR CDLINE%G»17}+7,56 

DISPLAY FR*; 

APPEND FR* TO "FRTD. DAT" ! SAVE FILT RTD DATA 
CLOSE "FRTD. DAT" 
T£^=TG^+i ! INCR LOOP CTR 
FRTDUNLD ! REMOVE SAMPLE 
15 T5TE*=TST6*-i » DEC LOOP CNTR FOR TEST 

REM PRINT " FRTD SAMPLE REMOVAL COMPL ";TIMES ! ***** 
END PROCEDURE 
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PROCEDURE! FRTDLCfiD 
REM SPEED 7 
SPEED 3 
FRTD3 
10 CONTINUOUS 
r. . FRTD4 
REtt FRTD3 
FRTD2 

frtd: 

END CONTINUOUS 
SW4JDN 

15 SET TIMER 1 FOR I SECONDS 

UflIT FOR TIMER 1 I UflIT FOR VftC TO HOLD FILTER 
OPEN 

SW4JDFF ! LET FILTER GO IN AGRJNST PLUG 
REM FRTD 2 
REM CLOSE 

FRTD1 

20 FRTDE ! **** 

FRTD 4 ! ***** 
REM CLOSE 

REM SET TIMER i FOR 1 SECOND 
REM WAIT FOR TIMER 1 
SU4_ON 
FRTD5 
25 END/ PROCEDURE 
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PROCEDURE READFRTD . x 

! THIS PROCEDURE ACTIV V £S THE FILTER RTD INSTRUMEIvfe^ND READS THE METER. 

! IT SENDS THE ' XS' MESSAGE TO SEND DATA. THE PROGRAM WAITS IN A uOOP UMTIL . 

i THE DIFFERENCE BETWEEN £ CONSECUTIVE REP-DINGS 13 LESS THAN £. IT THEN 

' SAVES THE LAST READ INS AS THE DATA, WHICH IS FORMATTED FOR FUTURE USE. 

10 

DEFINE FF$ AS FPDI : FRTD RECEIVE BUFFER 

DEFINE FRT* AS FPDI ! FRTD TRANSMIT DUFFER 
REM SET TIMER 1 FOR .5 SECONDS 
REM WAIT FOR TIMER 1 

FRT*«"XS" 

DIFF^aO ! PRESET THE DIFFERENCE IN READINGS 
15 CRL=0 ! CLEAR LAST READING 

WHILE DIFF > 1 ! UAIT UNTIL DIFF IN READINGS < 1 
SEND FRT* ! SEND CODE TO TX RTD DATA 
RECEIVE FR* 
rem DISPLAY FR*; 

FR*«MID*(FR*, 2, 6) 
REM DISPLAY FR* 
20 F=VAL<FR*) ! STRIP LEADING ZEROS 

REM IF CF«0) OR CF>0) THEN ! IF POSITIVE ....... 

DIFF=ABS(F-CRL) ! GET ABSOLUTE DIFF BET NEW AND LAST READINGS 
CRL=F ! SAVE LAST READING .. . 
REM END IF 
END WHILE 

FR*=STR*<F) ! CONVERT BACK TD STRING 

25 rem DISPLAY FR$ - 

rem SET TIMER 1 FOR S SECOND .; : 
rem WAIT FOR TIMER 1 
END PROCEDURE 
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PROCEDURE FRTDUNLD 

SW4_0FF ! RELEASE F !!_(-• 5 

5W5_0N ! ACTIVATE EJECTOR TD BLOW FILTER G'JT OF TUi 

SET TIMER 1 FOR -3 SECONDS 

WAIT FOR TIMER 1 

SW5_0FF 
END PROCEDURE 
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-PROCEDURE DAT 

REM PROCEDURE TO TRANS^ R DATA FOR DATABASE USE. TH^pATA IS FORMATTED 
REM INTO 1 FILE HAVING NAME XXXXXXXX.DAT, WHERE XXXX^XXX 13 THE ACTUAL 
REM BARCODE OF THE SAMPLE. THE DATA IS THEN COPIED TO \LINK\UCRK DIRECTORY 
1EM FOR ARCHIVING. THE STATUS OF THE NETWORK IS CHECKED, rX*D IF OPERATIONAL, 
<EM THE DATA IS TRANSMITTED TO G: DRIVE FOR RETRIEVAL I-Y THE WORKSTATION, 
REM IF THE NETWORK IS NCT OPERATIONAL, ThE DATA 13 SAVED IX \ L I i 4K\ wO ,v< \ TftP 
REM FOR TEMPORARY STORAGE. 1/13/33 WEA 
REM 

WORKDR«= , '\LINK\WORK\" ! DRIVE FOR ARCHIVING OF DATA 
WSDDR*-"Gs H I WORKSTSTIDN DATA DRIVE 
CLEAR 
DISPLAY 
DISPLAY 

DISPLAY " TRANSFERRING DATA FOR BARCODE " ; EC0DE5 

REM BCODE*~"llS£3344 M ! ****** REMOVE AFTER TEST 
REM RLFLAG^l ! **** 
REM CRFLAG—I ! **** 
REM CFLAG=1 ! **** 
20 REM DFLAG=1 ! **** 

REM FLFLAG= 1 1 **** 
REM FRFLAG=1 J **** 
REM LINK^-UP" ! **** 

BARCODE. DAT*=WDRKDR*+BCODE*+ M . DAT" 

D*="BC ,, +BCQDE$ 

WRITE D* TO BARCODE. DATS ! SAVE EARCODE IN DATA FILE 
25 D*«"DATE "+DATE* J GET DATE AND STORE IN FILE 

WRITE D* TO BARCODE.DAT* 

T*="TIME "+TIME* ! GET TIME AND STORE IN FILE 
_WRITE T* TO BARCODE. DATS ' 
i F RLFLAG-1 THEN ! IF RODLENGTH ... TESTED 
% FOR 1% = 1 TO £00 . 

READ DATA* FROM "ClJ DAT" 
30 "WRITE DATA* TO BARCODE. DAT* 

; IF EOF C " CL. DAT" > = 1 THEN . . 

I%«200 • - 

END IF : . .; - • . .... : - / ■- ^. ...... 

• NEXT 1% \2\ -V-.^^ - ' . \£ 
CL OSE "CL. DAT" : - ' ••• ^ ' . - •- ' , . ,-%.V.^.^^ : ' .-^^ 

35 IF CRFLAG = 1 THEN ! I F CIGARETTE RTD TESTED ^ "7 C! "™ 7" 7 7 7 771,: 

■ • - FOR 136 m 1 TO £00 - - i: 

READ DATA* FROM "C RTD. DAT" ' " "". >*. 

WRITE DATA* TO BARCODE. DAT* 

IF EOFC"CRTD.DAT"> = t THEN :~> . 

I%=200 
END IF 
NEXT I* 

CLOSE W C RTD. DAT" - ^5- ■ 

END - 'IF*^.i%--- ■ ••• * ■- ■ -C .-■ ■ -i- ■ J - ■ .- : .-.r •:'}.- - 7- *-^v, "V i--. 

IF- CFLAG ■— *1"THEN : i -IF CIRCUMFERENCE TESTED - - . _ 

. -?FOR,.I*t».:iVra.200. :-"i.vn:>.-\..^-.\: - ' -v- - . v^-^-_~>f ■ 

i READ ^j) ATA* FROM J, CD. DATnJ . ^ " * J ; - ■'■"" v -"-VT' V "i"- "'! V ' " : - " "^ 

17 ' WRITE DATA* TO 'BARCODE! DAT* r . '"' - " > : : 7 ' " : ■ " '- v "" - : ; : ^ r 

- IF EOF ("CD. DAT") = 1 THEN 
1^=200 

V -7^-7-END ilfv:'^'..... -7--'. 771 ..... ,.'7. '7 _ - • - ii 

'■"•^rNEXf?!*^^-?:."^-" 1 / * ■ - *- ? " v " "•• r. ' - " • ' ft - ; ;^ 

.^f^'^D^^^gSJ^.'S;*^ - — - 7# 

_ IF- DFLAG . a= ,THEN . i - I F -DILUTION* TESTED . " t 

: — • ;>FOR ;i5^^Csi iTO 200 - ' ■ - ^ '; >7,^~ ^ 7 7 . J ^ • « ; : ^1- 

50 : .:^;READ DATA* FROM "DIL. DAT" . . -i? 

— riU^^^fttTCJ)^*:^ .. .. ACt ;.J._. ; _ ; Lii_^L 

^aox3 
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END IF 
NEXT I* (Q) 

CLOSE "DIL. DAT" ^ W 
END IF 

IF FLFLAG = 1 THEN ! IF FILTER LENGTH TESTED 
FOR I '/- = 1 TO £©3 

READ DA7A9 FROM "FL. DAT" 
WRITE EflTfiS TO 3ARCQDE. DAT* 
IF EOF < "FL. DAT" > = 1 THEN 

END IF 
NEXT 1% 
CLOSE "FL. DAT" 
END IF 

IF FRFLAS = 1 THEN « IF FILTER RTD TESTED 
FOR 1% ~ 1 TO 200 
READ DATA* FROM "FRTD.DAT" 
WRITE DATA* TO BARCODE- DAT* 
IF EOF < "FRTD. DAT") - 1 THEN 

I*=200 
END IF. 
NEXT I*" 
CLOSE "FRTD. DAT" 
END IF 

CLOSE BARCODE. DATS ! ***** 

CMDl*="COPY " +B ARCODE. DATS ! INITIALIZE CMD TO TRANSFER DATA 
REM' CMD*=CMD1S+" \LINK\UORK" ! /CMD TO TRANSFER TO ARCHIVE DIRECTORY 
REM WRITE CMD* TO "TRANSFER. BAT " ! SAVE CMD 
IF LINKS <) "DOWN" THEN ! IF NETWORK NOT DOWN 

CHECKLNK ! SEE IF NETWORK STILL ACTIVE 
END IF 

IF LINK*="UP" THEN: ! ^ IF NETWORK -STILL ACTIVE 

CMD S«" COMMAND [/C ,.COPYDATfl . ,, +WORKDR*+ ,, , "+ECODES+". DAT"-*-'*, "-t-WSDDRS 
REM _ COPY TO SERVER _ ? - - , " . 

ELSE . : . . -U XtF. NETWORK - NOT- ACTIVE 

CMD*=CMD1*+" \LINK\WORK\TMP" » COPY TO TEMPORARY DIRECTORY 
END IF r - . 

WRITE CMD* TO "TRANSFER- BAT^;^. 

CPYPROB L -PREPARE TO COPY,^PROBLEM FILE . - - : 

CLTJSb , MKfWS^ER. ^T ? ^^^^.i^^ . _ : , . ... ~ — — — 

DOS T RANSI^ER . B AT* i!^. EXECUTE ^TRANSFER OF1DATA \" '" " " 

rem print:-^-.iv4 t. :■' -^^^pi r;, ;-: u -. ' . " 

REM PRINT * BARCODE. DAT* '}* "_■ PRINT^ARCODE OF DATA 

REM PRINT -I-.- --.« rj:/- 

REM CMD*«"COPY \PERL\?.+BARCODE^DAT*-i-" LPTi s " !****♦ COPY DATA TO PRINTER 

REM WRITE CMD* TO "TRANSFER. BAT" ! ***** 

REM CLOSE "TRANSFER. BAT" • . -iV,,^. - " * 

REM DOS TRANSFER i! ***** V._ -.: .i-^r " 

DISPL^Y^?.;,;:2;U;ii^ ^TRANSFER tOFiDATA COMPLETED. " - .. 

display - - 7 • ;;:^W:^;;i. : :|^:^^.v;^i- -;.- - / — 

END PROCEDURE 1 " * ; • ;~ £ -S-^^l^^m^ 1, 



... v - ; - >..-■■ ■:--,.x.V. - / 
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. ; CCPYCATP,. BfiT 
: TG GGPY DRTfi FILE FRCS^jEBTST^TICN TG WOKKSTflTICN 
: IT GTTEttPTS TG CCPY FI^ THEN CHECKS 73 IF IT tlS£3T3 

; !M G:. IF NOT IT RTTEMPT5 TG RECCPY. IF STI1_L_ NGT ElCG£=£Fu;_, 
: IT CCPY3 THE FI!_E TG TMP DIRECTORY FGH LflTES CGPYiK.:. G/3/i3 
: 

r*;;. tcho off 
GGPY 'AIY-Z ~/-3 

IF EXIST ;'.3"/£ GCTG F INI EH 

copy %3 . 

if EXIST J43/.2 GCTG FIKI3H 

GGPY \LINK\WORK\y-S \LINX\WORK\TMP 

: finish 
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5 



10 



PROCEDURE PCHEC:< /r?v 

REM THIS IS THE PAUSE ^jjgfeCK PROCEDURE- ( ; 

REM 

REREAD KEYS ! SEE IF KEY ENTERED 
IF R$O tt,t THEN ! IF KEY ENTERED 
WHILE R*(>"'« ! CLEAR KEYBOARD 
RIS=R* ! SAVE LAST KEY INPUT 
DISPLAY R3; 
R$=READKEY3 
END WHILE ' 

IF R1S="P" THEN ! IF PAUSE KEY ENTERED 
15 ERRMQDE ! RLLGW ERROR MODE TO EE CHANGED, IF fti^DEu 

END IF 
DISPLAY 
END IF 
END PROCEDURE 

20 



25 




55 
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10 



PROCEDURE ABORT RUN 

REM THIS PROCEDURE fiBd^fe TESTING Or SAMPLES. IT f^MUMZS THE KSSOT li. CLiittr. 
REM OF THE INSTRUMENTS. IT MOVES TO THE WEST POSIT!®, EEFOFiZ LEAVING PERL 
REM AND RETURNING TO THE SYSTEM LEVEL- 4/ES/S3 UBh 
*7EM 

PROB$="RUN ABORTED" ! SET TROUELE MESSAGE 
REM LCGPRC3 ! STORE MESSAGE IN TROUBLE FILE 

NE5T1 

SYSTEM 
END PROCEDURE 



15 



20 



25 
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40 
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PROCEDURE CPYPROE 

REM THIS PROCEDURE CCP 3 THE TROUBLE FILE, I r C.'-iE I^TE TO 7I-E ARCHIVE 
REM DRIVE AND TO THE WCi«K3TATI0N. WEA V 

LDGDR*= M \LINK\LCSV ! ARCHIVE LOG DRIVE 
Y*SLDR3="H: " 'WORKSTATION LOG DRIVE 

IF PROBCTRJOB THEN ! IE OPERATIONAL. PROBLEM EETZC7EE 
CMD i $= "COPY TRGUELE. DAT " 

TCCDE$=BCODES+".TEL" ! FORK NAME G~ TRG'JHLE FILE 
CMD*=CMDX$+LOGDR$+TCCDE-S ! CCtttffiND TC COPY TO AACHIvE 2~l VE 
WRITE CMD4" TO "TRANSFER.BAT" 
IF LINK*=»"UP" THEN I IF NETWORK ACTIVE 

/C CCPYDATA "+LOGDR5+", "+TCOI>£«+ , \ "+WSLDR* 



CMD$=CMD1*+W0RKDR5+"TMP\"+TC0DES i COPY TO TtfP S7GRAEE DIRECTORY 
END IF 

WRITE CMD* TO "TRANSFER. BRT" ! WRITE COMMAND 
END IF 
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-PROCEDURE CLRHCPR _ 

! THIS PROCEDURE CLEA||§ SAMPLES FROM Tr:E FEED KGPP(£-)flT THE EwD Or A 
! IF SAMPLES HAVE BEEivpLEFT OVER. THE LENGTH CAl>iER* y :3 U3LD TO DETECT 
! THE PRESENCE OF A SAMPLE. THE SAMPLE IS REMOVED A.ME CROPPED ON THE 
■ 2/9/S0 WBA 

SPEED S 



FAULT*=" " 

REM PRINT "FEED IN SAMPLE " ;TIME* ! ***** 
GETLEN ! SEE IF SAMPLE ALREADY THERE 
IF VAL < CLEND* > < 77 THEN ! IF SAMPLE NOT THERE 

FEED SAMP ! FEED SAMPLE OUT OF HOPPER 
END IF 

GETLEN ! SE IF SAMPLE THERE - 

WHILE V AL < CLEND* ) > 77 ! WHILE SAMPLES ARE PRESENT 

H0P4 

HOPS 

HOP1 



HOPS 




SET TIMER I FOR 2 
•WAIT FOR TIMER 1 
! SEE IF Si 




i. ■ 

... . , . .... 

■ ■ ■ ■/ '■■ ■ - s 

_. : ■ .... 



• v.-. .i - ■_£, : 



C- •: - - ■ -- - .. - 



■ * • 



• ..5.,. ■; w 
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Claims 

1. Apparatus (1 0) for measuring a physical characteristic of a plurality of smoking articles (20), comprising: 
means (503) for gripping and releasing a smoking article; 
5 means (503) for maneuvring a gripped smoking article within a range of motion; 

means for receiving one of the said plurality of smoking articles at a first location within the said 
range of motion; 

means (200)(600)(700)(800)(850) for measuring a physical characteristic of a smoking article or a 
component (450) of a smoking article, the measuring means being at a second location within the said 
10 range of motion; and 

means (1000) for controlling the gripping and releasing means and the maneuvring means to grip 
the smoking article or component at the first location and to maneuver the smoking article or component 
to the measuring means so that the physical characteristic of the one smoking article can be measured. 

15 2. Apparatus (10) according to claim 1, in which the controlling means (1000) is a microprocessor which con- 
trols the gripping and releasing means (503) to release the smoking article (20) or component (450) at the 
measuring means (200)(600)(700) (800)(850) so that the physical characteristic can be measured and to 
grip the smoking article or component at the measuring means following the measurement. 

2Q 3. Apparatus (1 0) according to claim 1 or 2, in which the gripping and releasing means and the maneuvering 
means comprise a robot (503) having a first (51 0) and a second (520) member, the first and second mem- 
bers being movable in opposition for gripping therebetween a smoking article (20) or component (450). 

4. Apparatus (10) according to any preceding claim, in which the measuring means (200)(600)(700) com- 
prises first means for measuring a first physical characteristic of a smoking article (20) located at the sec- 
ond location and second means for measuring a second physical characteristic of a smoking article the 
second measuring means being located at a third location within the said range of motion, and in which 
the controlling means (1000) controls the gripping and releasing means (503), and the maneuvering means 
(503) to grip the smoking article at the first location and to maneuver the smoking article to one of the first 
and second measuring means whereby one of the first and second physical characteristics can be 
measured. 

5. Apparatus (1 0) according to claim 4, in which the controlling means (1 000) controls the gripping and releas- 
ing means (503) and the maneuvering means (503) to maneuver the smoking article from the said one of 
the first and second measuring means (200)(600)(700) to the other of the first and second measuring 

35 means whereby the other of the first and second physical characteristics can be measured. 

6. Apparatus (10) according to any preceding claim in which the measuring means (200)(600)(700) com- 
prises more than one means for measuring more than one selected physical characteristic of a smoking 
article in which each said means is located at a different location within the said range of motion, the means 

40 being means (600) for measuring circumference, means (700) for measuring ventilation, means (700) for 

measuring pressure drop or means (200) for measuring length, and in which the controlling means (1000) 
controls the gripping and releasing means (503) and the maneuvering means (503) to maneuver one 
smoking article to one or more of the measuring means. 

45 7. Apparatus (10) accroding to claim 4, 5 or 6 in which the controlling means (1000) comprises a means for 
providing a test sequence identifying one or more physical characteristics of the smoking article (20) to 
be measured, in which the controlling means is responsive to the test sequence and controls the gripping 
and releasing means (503) and the maneuvering means (503) to maneuver the gripped smoking article 
or component (450) to one or more of the measuring means (200)(600)(700)(800)(850) so that the one or 

so more identified physical characteristics can be measured. 

8. Apparatus (1 0) according to claim 7 in which the test sequence identifies the order in which the measure- 
ments of each smoking article (20) are to be made. 

55 9. Apparatus (1 0) according to claim 7 or 8, in which the test sequence identifies the order in which the meas- 
urements of each smoking article (20) in the plurality of smoking articles are to be made. 

10. Apparatus (10) according to any preceding claim further comprising: 
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means (300) for severing a component (450) of the smoking article (20) from the smoking article, 
the severing means being within the said range of motion; 

means (800)(850) for measuring a physical characteristic of a smoking article component, the 
measuring means being within the said range of motion; and 
5 means (1 000) for controlling the gripping and releasing means (503) and the maneuvering means 

(503) to grip the smoking article and maneuver the one smoking article to the severing means, and to man- 
euver the smoking article component to the measuring means so that the physical characteristic of the 
smoking article component can be measured. 

10 11. Apparatus (10) according to claim 10 in which the measuring means comprises a first measuring means 
(800) for measuring a first physical characteristic of a smoking article component (450) and a second 
means (850) for measuring a second physical characteristic of a smoking article component, and in which 
the controlling means (1 000) controls the gripping and releasing means (503) and the maneuvering means 
(503) to grip and maneuver the smoking article component to one of the first and second measuring means 

15 whereby one of the first and second physical characteristics can be measured. 

12. Apparatus (10) according to claim 11 in which the controlling means (1000) controls the gripping and 
releasing means (503) and the maneuvering means (503) to maneuver the smoking article component 
(450) from the one of the first and second measuring means (800)(850) to the other of the first and second 

2Q measuring means whereby the other of the first and second physical characteristics of the smoking article 

component can be measured. 

13. Apparatus (10) according to claim 11 or 12, in which the first and second measuring means are means 
(800) for measuring pressure drop and means (850) for measuring length. 

25 14. Apparatus (10) according to any of claims 10 to 13 in which the controlling means (1000) comprises a 
means for providing a test sequence identifying one or more physical characteristics of the smoking article 
component (450) to be measured, and in which the controlling means is responsive to the provided test 
sequence and controls the gripping and releasing means (503) and the maneuevering means (503) to 
maneuver the gripped smoking article component to measuring means (800)(850) so that the one or both 
identified physical characteristics of the smoking article component can be measured. 



30 



15. Apparatus (10) according to claim 14, in which the test sequence identifies the order in which the meas- 
urements of the smoking article component (450) are to be made. 

35 16. Apparatus (10) according to claim 14 or 15 in which the test sequence identifies the order in which the 
measurements of each smoking article component (450) of the plurality of smoking articles (20) are to be 
made. 

17. Apparatus (10) according to any of claims 10 to 16, in which the controlling means (1000) controls the 
40 gripping and releasing means (503) and the maneuvering means (503) to grip one smoking article (20) to 

maneuver the smoking article to a measuring means (200)(600(700) so that a first physical characteristic 
of the smoking article can be measured, and then to the severing means (300), thereby to sever a com- 
ponent (450) from the smoking article, and to maneuver the smoking article component to another measur- 
ing means (800)(850) so that a physical characteristic of the smoking article component can be measured. 



45 
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18. Apparatus (10) according to claim 17, in which the measuring means comprise more than one means 
(800)(850) for measuring more than one physical characteristic of a smoking article component (450) at 
more than one location within the said range of motion, and more than one means (200)(600)(700) for 
measuring more than one physical characteristic of a smoking article (20) at more than one location within 
the said range of motion, and the controlling means (1000) comprises a means for providing a test sequ- 
ence identifying one or more physical characteristics of the smoking article (20) and one or more physical 
characteristics of the smoking article component (450) to be measured, in which the controlling means is 
responsive to the provided test sequence and controls the gripping and releasing means (503) and the 
maneuvering means (503) to maneuver the gripped smoking article to one or more of the measuring means 
for the smoking article, and the severing means (300) and one or more identified physical characteristics 
of the smoking article and the smoking article component can be measured. 

19. Apparatus (10) according to claim 18, in which the test sequence identifies the order in which the meas- 
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urements of the smoking article (20) and the smoking article component (450) are to be made such that 
the physical characteristics of the smoking article are obtained prior to the physical characteristics of the 
smoking article component. 

5 20. Apparatus (10) according to claim 18 or 19, in which the test sequence identifies the order in which the 
measurements of each smoking article (20) and smoking article component (450) of the plurality of smok- 
ing articles are to be made such that the physical characteristics of each smoking article are obtained prior 
to the physical characteristics of the smoking article component. 

1Q 21. Apparatus (1 0) according to any of claims 1 0 to 20 further comprising a further means (900) for receiving 
a smoking article (20) at a location within the said range of motion in which the controlling means (1000) 
controls the gripping and releasing means (503) and the maneuvering means (503) to release the smoking 
article onto the said further receiving means and then to grip the smoking article by its component (450) 
on the said further receiving means, to maneuver the smoking article to the severing means (300), and to 
grip the smoking article component during the severing process. 



15 



20 



22. Apparatus (1 0) according to any of claims 1 0 to 2 1 , in which the smoking article component is a filter rod 
(450) of a cigarette (20), the apparatus further comprising means (400) for deshredding the severed filter 
component of a cigarette, and in which the controlling means (1000) controls the gripping and releasing 
means (503) and the maneuvering means (503) to maneuver a severed filter to the deshredding means 
following the severing operation. 
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23. A method for measuring a physical characteristic of a plurality of smoking articles in a test station having 
a means for gripping and releasing a smoking article, means for maneuvering a gripped smoking article 
within a range of motion, means for receiving one of a plurality of smoking articles at a first location within 

25 the range of motion, means for measuring a physical characteristic of a smoking article, the measuring 

means being at a second location within the range of motion; and microprocessor means for controlling 
the gripping and releasing means and the maneuvering means, comprising: 
providing a plurality of smoking articles; 
feeding one smoking article to the receiving means; 
gripping the fed smoking article at the receiving means; 
maneuvering the gripped smoking article to the measuring means; and 
measuring the physical characteristice of the smoking article. 

24. A method according to claim 23 further comprising releasing the smoking article at the measuring means 
35 so that the physical characteristic can be measured and gripping the smoking article at the first measuring 

means following the measurement. 

25. A method according to claim 23 or 24, in which the gripping and releasing means and the maneuvering 
means further comprise a robot having a first member and a second member being movable in opposition, 

40 and gripping and releasing the smoking article further comprises moving the first and second members 

together for gripping a smoking article and moving thefirstand second members apart to release thesmok- 
ing article. 

26. A method according to claims 23, 24 or 25, in which the test station includes more than one means for 
45 measuring more than one physical characteristic of a smoking article and in which each means is located 

at a different location within the said range of motion, the means being means for measuring circumfer- 
ence, means for measuring ventilation and pressure drop or means for measuring length, the method 
further comprising: 

providing a test sequence identifying one or more physical characteristics of the smoking article to 
50 be measured; and 

gripping and maneuvering the smoking article to one or more of the measuring means in response 
to the provided test sequence so that the one or more identified physical characteristics can be measured. 
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27. A method according to claim 26, in which providing the test sequence comprises identifying the order in 
which the measurements of the smoking article are to be made. 

28. A method according to claim 26 or 27, in which providing the test sequence further comprises identifying 
the order in which the measurements of each smoking article in the plurality of smoking articles are to be 
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made. 

29. A method for measuring a physical characteristic of a component of a plurality of smoking articles in a test 
station having means for gripping and releasing a smoking article, means for maneuvering a gripped smok- 

5 ing article within a range of motion, means for receiving one of said plurality of smoking articles at a first 

location within the range of motion, means for severing the component of a smoking article from the smok- 
ing article, the severing means being located at a second location within the range of motion, means for 
measuring a physical characteristic of a smoking article component, the measuring means being at a third 
location within the range of motion, and microprocessor means for controlling the gripping and releasing 
10 means and the maneuvering means, comprising: 

providing a plurality of smoking articles; 
feeding one smoking article to the receiving means; 
gripping the one fed smoking article by its component; 
maneuvering the gripped smoking article to the severing means; 
15 severing the smoking article component from the one smoking article; 

maneuvering the one smoking article component to the measuring means; and 
measuring the physical characteristic of the one smoking article. 

30. A method according to claim 29 further comprising releasing the smoking article component at the measur- 
2Q ing means so that the physical characteristic of the one smoking article component can be measured and 

gripping the smoking article component at the measuring means following the measurement. 

31. A method according to claim 29 or 30, in which the gripping and releasing means and the maneuvering 
means further comprise a robot having a first member and a second member movable in opposition and 
wherein gripping the one smoking article or one smoking article component further comprises moving the 
first and second members together and releasing the one smoking article component further comprises 
moving the first and second members apart. 
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32. A method according to claim 29, 30 or 31, in which the measuring means comprises one or more means 
for measuring more than one or more physical characteristic of a smoking article component the means 
being means for measuring pressure drop and means for measuring length, and one or more means for 
measuring one or more physical characteristics of a smoking article, each measuring means being located 
at a different location within the said range of motion, the method further comprising: 

providing a test sequence identifying one or more of the physical characteristics of the smoking arti- 
cle and the smoking article component to be measured; and 
35 gripping and releasing and maneuvering the smoking article to one or more of the measuring means 

and the severing station in response to the identified sequence so that the one or more of the identified 
physical characteristics of the smoking article and the smoking article component can be measured. 

33. A method according to claim 32, in which providing the test sequence further comprises identifying the 
40 order in which the measurements of the smoking article and the smoking article component are to be made. 

34. A method according to claim 32 or 33, in which providing the test sequence further comprises identifying 
the order in which the measurements of each smoking article and smoking article component of the 
plurality of smoking articles are to be made. 

45 

35. A method according to claim 32, 33 or 34, in which the test station includes a further means for receiving 
a smoking article at a location within the said range of motion and in which maneuvering the gripped smok- 
ing article to the severing means further comprises: 

maneuvering the gripped article to the said further receiving means; 
50 releasing the smoking article on the said further receiving means; 

gripping the smoking article component while the smoking article is on the said further receiving 
means; and 

maneuvering the smoking article to the severing means so that the gripping means grips the smok- 
ing article component during the severing process. 
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36. A method according to claim 35, in which the smoking article and its component further comprise a 
cigarette having a tobacco-containing rod and a filter, the method further comprising: 

maneuvering the gripped filter severed from the cigarette to a means for deshredding the filter of 
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any tobacco prior to measuring the physical characteristic of the filter, the deshredding means being at a 
location within the said range of motion. 
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